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'' M, a recent conference of the Animal Husbandry Wing of thl Board, of Agriculture r ; ’' 
Animal Husbandry held at Poona comprehensive recommendatiolis. for intensive cattle ,! / 
pro'/ement: were made. In 'drawing up these recommendations|particular attention A;: 
given to breed ing, feeding, disease control and the eradication of Rinderpest. In descril I t 
the three fold problem . so far as livestock in India is concerned, tit. Union Minister of V C 
' culture. Hr, Punjabrao Deshmmkh was not being poetic when he sail that the problem is' /. • 
ol meal, mating and malady or as diet, descent and disease. '• 

- The Conference focussed attention on the KeyAhllage Scheme w\ich constitutes theRfirst 
large scale attempt to solve the complicated problem of cattle develoiment in India. It may 
be ..fated roi a bcttei appreciation of the schenae that its magnitiide'and importance lies in 
embraces all aspects of cattle development, viz., breding, feeding, disease 
I, management and, marketing and., that it is carried out in- vilages under’ eorrditions 
ng therein. The primary object is to help the villagers to help themselves by utilising 
1 techriique a. d the latest results of research and information orrW. problerus of well ' 
>f cattle. ' .1 ■ ' ' ~ / ’ 


' the cattle can be feci betted* tliau they are 
-',_?i]l eil'orts to improve breeding Avill obvi- 
dittle avail aiich itrwvas approjiriate that 
•Avas''one of the important items on 
Conference, The provision of better 
^rreater production o^ suitable fodder 
varate but. closely related aspects of 
. The In diair Council of Agri- _ 
tvat present examinmg^c fj[uestiori 
;^e:^ Dutilisa^^ existing., grazing 
(bility- of converting land at present 
seful pastures. It is evident that 
jd expernTi.ental w-ork on the grasses 
\po/;sibility of acclamatizing useful . 
jises a.re matters deserving early 
V hot a pastoralx^country as judged 
uidarcis of teigperate climates, 
iiportance of theCgrazing lands 


and an increase in their. e.:^ent might do much ti i 
raise the general, standard (f the working cattle in .li 
the country. This matter ha.? drawn increasing atten- 
tion and Dr. R. 0. Whyte, an F.A.O. expert wmrkin.''- ./• ; 
with the Indian Council ol\ Agricultural Researr '‘y’ 
has imdertaken the prepaiTitini (if^a-TIandbook o 
^^Grassland Management- an Crops of India 

I he A\ oik of surveying the^griisl and I’esources of th* 
country has also been contemplated with a' view to tv 
making lecommendations for better grasgiandmianao-e. .. / 
ment, introduction of neAv fodder crops and matt / 
relating to the stepping up of %lder, production" i- 

yi he veterinary problems l;f tliis country 
intmiately related to the vastinik of India’s anijiml 
population. She holds a substaitiBl portion of 
domestic animals of the \vorJcl. \Coiitagious disec ' ^ ’ A- 
Oi animals such as rinderpest, akhra:-:, surrah, ^ : S 
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. took a heavy toll in the past with tlio consequence 
that operations intimately linked with cattle power 
, in this comitiy have suffered. On account of the 
’ : diseases find consequent inhnnities the cultivator is 
: compelled to maintain a large stock of cattle. It is 
■; y essential lliciefore 'to concentrate efforts on the control 
" I ol animal diseases in order to. improve the quality of 
' •V our cattle. It is gratifying to note that considerable 
j ./pi’Ogress las been made in this direction by schemes 
t financed ly the Indian Council of Agricultural Re- 
search though tlie Central and State Research In- 
;■ stitutions. i 

Economic marketing, protection of all animal? 
r against (t)ntagicus diseases, provision of adequate 
staff for njpervision, coordination and guidance' and 
; providingfunds for the purchase of costly drugs Avhere 
^ needed aiid more frequent cattle shows in regard to 
communik projects — these were some of the other 
,mhje:cts ^drich were discussed and the Conference' 
urged thai these should be treated as matters requiring 
urgejit afention. 

. If isiiecessary that the common man should be 

; ' taken inlj confidence in au}^ project that the Animal 
. -.Husbandy Departments undertake. This is an im- 
portant fptor and should not be ignored for the success 

• of the prqect to a large extent depends on the cooper a- 
' , Op tion of .he common man. If this cooperation is 

: ensurea, the satisfactory working of such projects 
-das, for eiample, the Key Village Scheme can hardly 
. y be doubtcl. 

It is sitisfactory to note that the work in connection 

- with the popularisation of the Japanese naethod of rice 
: ■cultivaMa has been making 'steady^progress. Most of 
-'the State have evinced ke^-mlterest in this matter 

and havataken up the work in right earnest. - The en- 
thusiasti<reception,gi>D3ntothis progi'amhie is indicative 
of the. cocperation That the cultivators are willing to offer 
in solvin' the food problem in this conutry provided 
they are Donvinced that the method recommended to 

- them are likely to produce better yields. Since the 
J apaneseinethod of rice cultivation comprises sound and 

, sane agr.oiomic practices, there has not been any difficulty 
in convinfing th e workers of its usefulness . The farmers’ 

. cooperation is willing and instinctive in any such pro- 
. gramme d iiite'nsive cultivation ; indeed their enthusiasm 

• has been infectious; The literature pertaining to the 
. Japanese method of rice cultivation produced by the 

Ceirtre^id distributed to the various States has been 
translated info most of the regional languages of the 
■.•'-^--country. ThisTras. materially, helpcrl^ie campaign as 
^ the pedpl? in different parts coul d read tecL know iibpiit 
/ the method ofjdieir own languages and act according 
/. to the Antructions given. 
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By HARKIRAT S!NGH 



• 3 " Deere trabrs with a cultivation attached to it 
Li-t •. ■■ * i ' ; ■ 


facty.- The means of transport employed was a trailer 
; .attaed to a tractox. - told that Sardar Surindar 

Sin' was solely responsible for bringing these ‘coughing 
. ancgrowliiig’ machines to that area ^diere generally 

’! ' conrvative agricultural practices were followed. It 

waiy emulating the example of Sardar Surindar Singh 
thathe farmers in this area were sloAvly taking to 

i;”'''--' ^oamonjcal cultivation and there were,' at present,- as. 

{ " ma? ashlvejractors in that small A’^illage. 

r . lardar Suimular Singh graduated in agriculture 

froii the ^^"Agricultiir^il College, Lj^allpur. Though 

Presenting’ larked contrast to Mhe land growing 
•bumper cr oof sugarcane can be seen^Jn the fore- 
ground, a wampy patch representative of the 

condition 1 some of the land before reclamation ~ ^ ^ 
















young in years, he seems to possess intimate knowledge 
of the land and its problems and discusses them Avith 
confidence. He has also been abroad Ausiting England, 
France, Italy, SAAutzerland, Egypt, Cj^prus and some 
Middle East countries for the purpose of getting first- 
liand knowledge of agricultural conditions obtaining 
therein. “I AA^anted to knoAA^’’ he said, “that given 
adequate means of cultivation and proper initiatiA^e, 
Avhat* maximum could Ave get from the land. I belicA^e 
in seeing things for myself, getting practical information 
and hot knoAAong things from a merely theoretical point 
of AdcAv^” The trip , to -Europe. gaA’^e him a chance do 
knoAV the potentialities of intensi\^e culth^ation. 

OPERATION RECLAMATION 

It AA'as many years ago, ^Sardar Surindar Singh 
told me, that his father, Sardar Lai Singh, lately the 
’ Director of Agriculture, Punjab and at present, a Member 
of Parliament, bought this land attracted mainly by • 
the loAv price at Avhich it Avas offered. A luxuriant crop 
of A^arious kinds of AA^eeds stood OA’^er it. MoreoA^er, 
the land AA^as sub-divided into a large number of small 
pieces AAdiere mechanical cultiA^ation was not possible. 
Quite an appreciable part 'being bh the banlc of a canal 
Avas SAA^'ampy and required a great deal of attention to 
make it cultivable. It Avas decided that Sardar Surindar 
Singh should look after this land ; and it cannot be 
denied iioaa^ that he AVas the right choice. 

When Sardar Surindar Singh took OA^er this land , 
from his father, it consisted of no less than 356 pieces 
ranging from l/4th of an acre to 3 acres. It is only 
recently that it has been consolidated into four compact 
blocks of 190, 70, 15 and 12 acres. As many as 4,000- 
5,000 date-palms groAAlng on this land Avere. cut and 
their stubbles burnt. The land AA'-as then alloAA'ed to 
remain falloAA' for one rainy season. As the land became 
soft, the remaining deep-rooted stubbles AA^ere uprooted. 
Kails AA^as destroyed by deep ploughing. Patter a, by 
ploughing the field in AA^aterlogged condition and Baru 
"by ^ culti Abating the dry land seA^eral times in May and 


One of the three tube-wells on the farm 



















Lei’t — Co. :U8 variety of sugarcane raised in an experimental plot. Standing* in the midst of 15-lG ft. Igh 
eaties is the untiring manager of the farm, Sardar IVIangal Singh. Right — A load of cane being put or a 

tractor-drawn trailer for being transported to a nearby sugar factory. 


June and then picking up roots with hands. Tlie 
swampy low-tying jDatches were levelled up by putting 
earth into them. All this work was doiie A\oth tlie help 
of tractors. . 


CROPS SOWN 

The land being in khadar area, with plenty of moisture 
in the ground, the main crop planted is sugarcane. . The 
main variety groAvn is L. 9, but trials Avith other A^arieties 
such as Go. 313, Co. 312, 453, Co. 29, etc. haA^e also 
met Avith fair success. The cropping plan folloAved is 
as folloAA^s : 50 acres are p^t under sugarcane eA^ery 
year and a ratoon crop is obtained fr om 50 acres ; axiother 
50 acres are green-manured and prepared for 
next year’s planting of cane ; on the remaining area, 
oilseeds like ioria, sarson, Avheat, .gram and maize of 
improved A^arieties are soavii. The improA^ed A'arieties 


of cotton like 231R Desi and 320F American haA^edso 
been tried. The various crops are chosen accoring 
to the land conditions prcA^ailing cA^ery season. Che 
salient feature of the operation is that l/3rd ofthe 
Farm CA^ery year is under a green manure, crop, usully 
sann-hemp. Besides green manure, superphosplite, 
groundnut cake and ammonium sulphate are also ued. 
On a reclaimed plot that is irnmediately adjoiningthe 
other side of the canal, Sardar Surindar; Singh has resed 
a beautiful kitchen garden. / ‘ 

The, land being moist does not require mucl of 
irrigation. The area has an aA^erage rainfall of 35 inhes 
a year, too. NcA^ertheless, to guard agains-t-any seious * 
drought that may occur in the months from Apri to 
June, the Farm has three tube-Avells Avhich are AA^oked 


{Contd. on page 3} 
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X^VER since the Government of India gi-anted - 
H protection to the sugarcane industry in 1932 for 
fostering and developing sugar industry in the 
Indian Union the acreage under sugarcane has gone on 
steadily increasing till today the area under sugarcane is 
over three million acres. This process of bringing large 
areas under sugarcane was facilitated by a variety of 
new canes bred in the sugarcane sub-station of the, 
Indian Agricultural Research Institute at Coimbatore. 
One of the problems that has come to the forefront as a 
result of this increase in acreage is the problem, of the 
insect pests of ' sugarcane. As is well knoA\ai, insects 
multiply in geometrical progression and when their 
rate of increase is facilitated by the growing of a single 
crop in a continuous belt, the result that is produced is 
often times disastrous. A bountiful food supply grown 
in a continuous belt aggravates this problem of multi- 
plication of insect pests to an alarming degree. As 
Munro has observed “the amount of food available to an 
insect is naturally a vital matter in relation to that 
insect’s development and increase, and it is by increasing 
the food supply artificially that man himself creates 
the majority of his insect problems. The growing of- 
crops in large but compact areas and the cultivation of 
pure crops of only one plant are wholly artificial pheono- 
mena. They alford the.* insect an uninterrupted and . 
large supply ..of its host plant, and theTeby favour its.., 
increase.” This is exactly what has taken place in the 
case of sugarcane borers in almost all the sugarcane 
growing areas in our country. • In many factory farms 
canes are grown in large areas covering thousands of 
acres. They also grow ratoon canes. Thus there is 
not only a~ continuous belt of sugarcane_but also sug^r-'- 
cane all the year round. In the. villages also, the farmers, 
lured by the high price .that sugarcane fetche's iA the 
market haA^e begun a change-over from .the food crop 
to the sugarcane Avhich is essentiallya cash crop. " These 
practices have aggravated the problem of the insect 
pests of sugarcane Avhich in certain areas have completely 
Aviped out large areas of the cane crop.' . 

Among the many insect pests of sugarcane that have 
been observed damaging cane in the sugarcane groAsdng 
tracts of the Indian Union, the most destructRe un- 
doubtedly are the borers. The stem and top borers 
sometimes either indiyi dually or in combination have 



SCIRPOPHAGA NIVELLA FABR. (TOP-SHOOT BORER 


OF SUGARCANE) 

(1) A typical damage of the borer with the dead heart and the 
borer larva on the top most node of the plant. (2) A section 
allowing the damage by the larva with the tunnel and the exit 
hole at the lower end. The larva has pupated and the moth is 
about to emerge. (3) An egg cluster on the leaf covered with 
hairs. (4) The egg cluster with the liairs removed. (5) The 
borer in larval form. (6) An aduU moth (female) 




AIlGyillA STICTICBASHS HMFSU (STEM-BORER OF 
(1) A (vpicai damage of the borer showing th® cleaal-hcaitv ^2) ^ 
cluster on the'leaf. (3) The borer in larval form. (4)/^ sec^ 
damage by the larva with the timnc! m-sido .he eane and ta. .ai.a . 
to ^iJiipate. (5) An aciiiit niotli (female) 
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EMMALOCERA DEPRESSELLA SWINH (ROOT-RORN OF 
SUGARCANE) - ” 


(1) A typical damage of the borer with the dead heart and the 
borer larva in the tunnel near the base of the plant, (la) An egg 
on the leaf. {Z) An infested plant with the borer pupating near 
the base of the plant. (3) AiT egg. (4) The borer in larval -form. 
(5) The Pupa. (6) An adult moth (female) 


wiped out entire areas of sugarcane striking terror into 
the hearts of the. sugarcane cultivators in^pur -country. 
The author has seen large fields of sugarcane converted 
almost into dry stubbles by the stem borer, Argyria 
Uimidicostalis in Setabgapj, North Bengal. He has also 
seen the factory authorities at Walchandnagar, Deccan 
burning and ploughing up a large field infested by the 
top borer. The chief borers of sugarcane are the follow- 
ing : 

'ID V ' 


The Root borer : 1 . Emmdlocera depressella Swinh, 

The Stem borers : 2. Argyria sticticraspis Hmpsn. 

, ’ 3. Argyria tumidicostalis Hmpsn. 

4. Di'atraea auricilia Dudgn. 

5. Diatrcea venosata Wlk. 

6. Ghilo try petes 

7. Sesarnia inferens Wlk. 

The Top boner : 8. Scirpopliaga nivella Fabr. 




• i 



TRICHOGRAMMA EVANESCENS MINUTUM RILEY JpG 
PARASITE OF SUGARCANE ROOT AND STEM-BORERS) 


(1) A sugarcane plant showing some egg masses on the leaf. 

(2) . An adult parasite female. (3) The parasite in the act of 
oviposition. (4) A parasitised egg showing the emergence hole 
of the parasite. (5) The. parasite Tric}iogram7na ev'anescens mmutuin 

Riley parasiting some stem-hpreiveggs on the leaf. 


THE ROOT BORER 

(EMMALO'CERA DEERESSELLA SWINH) 

Thexo'ot borer has been obsefve'd in the Punjab, • Delhiv" 
Uttar Pradesh, Bihar, Bengal, Orissa, Mysore and Bom- 
bay. It is possible that when a more intensive survey is 
made of the borer it may be found in other cane growing 
areas as well. The borer cai^s^vere damage to canes 
only in the early stages when i Smes nav e not been formed. 
We have indeed at present little evidence that the pest 
can cause any damage from the point of view of yield 


or recovery of sucrose when once the nodes have been 
formed. The damage is'characterized by the appearance 
of a dried up central shoot greyish white in colour 
commonly known as the ‘ dead heart.’ The moth which 
is of dh'ty brown colour lays' eggs singly on the underside 
of the leaves. The egg 'is -small flat and scale like in 
shape and creamy white in colour; The egg hatches out 
into a tiny larva that bores its way into the cane at the 
very base of the seedling producing the characteristic 
{Conid. on page 21) 
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'' L 'i HE rainy season brings. us one specially uiwelcoine 
j; P^st, namely the common house-fly. A warm, 
r n • climate is very favourable for. the breeding 

of flies. As you may know, many insects are responsible 
for carrying and transmitting disease. The body-louse 
cairies typhus fever, the mosquito is responsible for 
malaria, for the bone-breaking fever (dengue), for yellow 
fever and for elephantiasis. Hat flea is associated with 
the spread of bubonic-plague. Although the house-fly 
cannot be accused of direct responsibility for any one 
. pai ticular disease, it has been proved that this apparentlv 
harmless insect is probably more dangerous than any 
other insects in spreading many forms of infections 
indirectly. 

example, the house-fly can transmit’ infection 
such as food poisoning, diarrhoea, dysentery, typhoid, 
cholera, intestinal worms, inflammation of the eyes 
tuberculosis, possibly infantile paratysis and many 
other diseases and it is for this very reason that-tlfe 
house-fly should be treated as one of our most dangerous 
enemies. ^ 


WHAT IS ITS LIFE HISTORY 

The fly requires Avarmtli and moisture during its 
breeding period and seeks these by breeding in garbage 
and refuse heaps in back-yards, in cesspools, latrines, 
urinals, drains and even in the kitchen if hot kept clean. 
In all these places conditions are ideal for its nourish- 
ment and development as it feeds on human and animal 
excreta and decaying vegetables, fruit and food. ^ Eggs are 
laid which grow into larvae. A larva feeds voraciously 
on the decaying organic matter till it becomes a pupa, 
a dark brown egg-shaped, minute body. ..Having emer- 
ged from a pupa the^yoimg-fly sets off in^earch of food 
at the nearest nianure heap or colleetions of decaying' 
animal or vegetable matter. ^ 

HOW THE HOUSE FLY INFECTS OUR FOOD 

Another characteristic of this insect is that it cannot 
eat solids. ^ When a fly alights on any solid food, it 
does one of tAvo things. It either A’omits the contents 
of its stomach or deposits its excreta, along with .the 
various disease-giving germs, that it has absorbed .from " 










refuse and manure dumps on to the food. It then 
uses its effect to rub this mixture of vomit and excreta 
into the food until it becomes liquid and then it sucks it 
up . through its long tube-like mouth. One can realise 
that this is not a ver^r pleasant picture. 

An adult fly does not live for longer than 2 or 3 
weeks but in that , period what terrible mischief it can 
do ! Not only can it carry disease producing germs in 
its body collected from its other feeding places and pass 
them on to human beings by vomitting on food, but it 
can also carrjr dangerous germs on its legs and body 
collected from manure heaps and refuse dumps. There 
are hairs all over the bod}^ and le,gs_of the fly which 
canimt''be seen by the jmkecL oy% but^iich are visible 
, under the niaghifying' glass and which harbour dirt and 
germs. Elies breed rapidly. A pair of flies if they both 
remain alive for 6. months can produce 55 crores. of their . 
kind. 

HOW TO CONTROL FLIES 

There is no substitute for cleanliness and it is the 
best way to stop fly-breeding in and around the house. 

(1) All animal droppings and manure should be 
covered and converted into compost. 

(2) .^ refuse and garbage containers with 

lids should be provided for each house. - - - ^ 

(3) Sanitarj’' latrines should be constructed and 
wherever the pail andbucket system exists, the trap door 
of the dh’t chamber should be fly proof and smeared 
from time to time with crude mineral oil-to keej) off the 
flies. 

(4) ^ Keep all food covered. ‘ 

(5) Do not allow remnants of food collect in the 

crevices of flooring. ' 

Kemember that the . fl}" is a creature of habits. 
It’s breeding places are , alwaj^s dht and refuse, vdiile 
its fondness for sweets and sticky food is notorious. 





Particular^ in the breeding season the method ot attack 
should he to concentrate on discovering the breeding 
lilaces and getting rid of them. 

SPRAY D.D.T. OR GAMiMEXANE 

Where flies abound, a residual spray of D.D.T. 
or Gainmexane on the vails, doors, roof and wuidows is 
very effective and the advantage of this method is that 
the effect lasts for a long time i.e., 6 weeks to 3 months. 

DON’T TAKE A FLY FOR GRANTED 

A fly can be nuisance, buzzing around one s face 
when one is trying to take an afternoon nap, but that is 
nothinff as compared to the harm it can do in spreading^ 
disease” So do not take the fly lightly. It isjioj^fespecter 
of persons or position and will take every opportunity 
to cause man and his family harm. Even if one's own 
premises are kept clean, the danger is not averted it the 
neighbourhood or streets are dn’t}’’. Elies can breed 
almost anj’Ti'here and can always make free gift nt 
disease. “KiU the fly” should be the watch-word for 
all. particularly in the summer and monsoon when 
they are most abundant. 

—Health Education Section, 
Ministrv of Health 
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- O LOWLY but surely Indian 
: agriculture is going to be^ 
mechanized. Already some 
wealthy farmers, are using tractors 
and: tractor-draum implements. 
Others are being .persuaded to use 
improv ed bullock-draiyn or m anualty 
operated implements. With the 
advent of the Community Projects 
and various Extension Schemes this 
process of mechanization will he 
gre^tly.^ accderated, ^ , 

The implements and machines 
require care; for maintenance, It 


is not just enough to_purchase'i}he 
implement ; it must be properly 
maintained- -and efi&ciently used to 
get: any profit out of it. The rules 
for care and maintenance of imple- 
ments are very simple. 

The m ore the complicated m achines 
the greater the care they require. 
For the sake of convenience we may 
say that care is necessary for . the 
followhag purposes 

1. Care requirecf in purchasing 

the implement . ‘ 

2. Care required in operation 


By D. N. KHERDEKAR, 

Mechanical Engineer (Extension), 

I. A. R. I., New Delhi 

3. Care required in storage 

4. Care required in repairs 

. ‘We shall now discuss each one of 
these points. 

CARE REQUIRED IN PURCHAS- 
ING 

It is necessary that right at the 
time of purchasing we should take 
such precautions as to go in for only 
sturdy and strong implements 
and only those imj)lements whose 
spare parts are readily available in 
the market. In the case of certain 
tractor-draAvir implements there are 
some parts Avhich are required to be 
changed after few months. Dupli- 
cates of these parts should be ordered 
right at the beginning so that .the 
work is not held - up for want-- of 
these parts. 

CARE REQUIRED IN OPERATION 

- The first necessity in this respect 
■ is. to strictly follow the' manufac- 
ture!^^ instnictions---ta^ setting up 
and adjusting the implement. Usual- 
ly every manufacturer of 'machines 
supplies a book of instructions to 
his customer. These instruction books 
give hints regarding the adjustment, 
operation and sometimes even 
repairs. Even in case of small 
machines and implements the proper 
adjustment of parts should always 
be given. great, care. Eor instance, 
in the -case of the mould board 
-plough the ^^^cimw.^of'pldtighs SLOuld" 
be properl3r~aIljusted to get quick 
penetration and balanced working 
of the plough. Similarly, in the case 
of steel winnowers worked by hand 
• the draft of the winnoAving fan should 
be so adjusted as to make it suitable 
for , particular grains like A^Leat, 
linseed, gram or Til, If this draft is 
not properly arranged and adjusted 
the AvinnoAving Avill not be efficiently 
done. 

Before using the imiDlement aa^g 
should ahvays see; that nuts, bolts, 
etc. are tightened and the bearings 
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are cleaned and oiled. Similar jDrei 
cautions should he taken after the 
implement is brought back from 
work to the shed. Do not overload 
tlie implement or the machine. Take 
work from them only according to 
their capacities. After every day’s 
work examine the implement’ for 
any breakdown of parts. Change 
any part, if required. 'A stitch in 
time saves nine.’ This minimum 
care of changing the small parts 
will save further heavy expenditure. 
STORAGE 

In storage it is always better to 
have a shed with a hard floor and a 
water-proof roof, so that the imple- 
ments are not damaged by rain, sun 
or white-ants. All wooden parts 
should be painted either with varnish 
or with-ordinary coal-tar. The steel 
parts should be given a coating of 
oil after cleaning them properly. If ^ 
the shed is not available, tarpaulin 
should be put over the implements . 
to guard them against moisture and 
dust. Leather articles - “such as 
mhots ox cliras should be stored in 
such places where the rats do not 
get access to them. ' 

If the farmer has quite a large 
number of implements it is better 
for him if he puts some identiflcation 
marks on each and also keeps the 
record of all the . implements pur- 
. chased, disposed of, sold or given on 
hire. This record may be in the 
shape of log-book or ajKinventory 
whereby it is pos^Din to calculate 
depreciation, interest on capital, etc. 
which gives the farmer, exact 'idea 
as to how m.uch his implement costsT' 

REPAIRS 

In attending to simple repairs in 
the case of a breakdown it is essential 
that the modern Indian farmer 
should have a small kit-bag of tools 
which he can use as a sort of first- 
aid.' Heavier repairs should be 
entrusted to an expert mechanic 
particularly in the case of tractors 
and other complicated machines. 

Our farmers will have to learn to 
be a mechanic in a small Avay and also 
try to learn the use, construction and 








Fig. No. 3. Articles for kitbag 


I Scale 


2 Saw 


3 Wooden Plant 


4 Basula 


Chisels 


Deshi Drill 


9 Big Hammer i 

10 Punch 

11 

Cold Chisels i 

13 Pair of Pince ; 

14 Pair of Tinne j 

Snips ’ 

15 Adjustable 
Spanner 

16 A pair of Pli( 

17 Screw Drivel 

18 Drill With B1 

19 Wooden 
hammer 

20 Oil Can 

21 A Piece of ‘ : 
Beam of Iro' 


repairs of simple machine parts such 
as pulleys, gears, chains, clutches, 
levers, etc. '^These parts are com- 
monly .used 'eii\ modern machines. 
The village craftsmen may be trained 
in using modern fitter’s tools and 
even the technique of welding. 


Such a training will be to their 
financial advantage. In each of the 
big villages a sort of well-equipped 
nucleus workshop may be started. 
Eventual^ this will greatly^ .-help 
the introduction of improved ma- 
chinery in Indian agriculture. 
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By. , 

C. N. ACHARYA, 

Indian Agricultural Research Institute, 
New Delhi 


TO, Iphate application increases nodule formation and size 
"hoi of berseem roots 


fertility level of the soil. _THe crop 
requires about lO. to 12 irrigations, 
the first one soon after sowing and 
the others at intervals of 2 or 3 
Aveeks. The growth of the crop is 
sloAv during tlie first two months, 

• but can be hastened to some extent- 
. by applying^stop^di^essing of ammo- 
nhlm ‘"phbsphate, say about^ oO lb. 
per acre. At the end of six weeks, 
a cutting is gh^en, after Avhich the 
groAvth becomes more rapid. Fur- 
ther cuttings are given periodically 
once in 3 or 4 Aveeks, depending 
on the rate of grOAvth." 'If uk is not 


desued to leaA^e the crop for seed, 
about 5 or 6 cuttings may be taken 
between December and. May. The 
fodder produced is highly aiutritious 
and is lilted by cattle; and contains 
about 3 to 4 per cent nitrogen (about 
20 to 25 per cent protein) on the dry 
matter' (moisture about 85' per cent) 
and fetches a good price in the market. 

Berseem groAVS Avell on soils rich in 
lime, j)hosphoric acid and. potash. 
Indian soils^ contain, in general, 
.adequate amoixarts of potash, but in 
some cases the quantit^lpf aA^ailable 
phosphoric acid is rather Ioaa'*. In 


such cases, ^ it is found that berseem 
responds markedly to additions of 
superphosphate at the rate of four 
to five maunds per acre. . By the 
application of sufficient nutrients, 
yields as high as 1000 maunds per 
acre may be obtained in fiA^e or six 
.cuttings.’ ' 

Berseem is a legume crop ajjd fixes 
considerable amounts of ' nitrogen 
from the air, up to a level of 150 to 
200 lb. nitrogen per acre. While 
the main bull^ of the nitrogen so 
fixed from the air is utilized for the 
t/roAvth of the aboA^e-ground shoots, 


Berseem grown on Delili ^oil without application of phosphate 
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still a substantial portion of the nitro- 
gen accumulates in the soil and helps 
to improve tlie fertility level of the 
soil from year to year. The amount 
of nitrogen so fixed from the air can 
be increased markedl}^ bj^ additions 
of phosphate, lime and potash in 
areas where these are deficient and 
also by adding a small dose of, 

(;^ne pound, of sodium on ammonium. 
mLoIy. bdate ner acre , dissolved in a 
bucketful of watei^ and sprayed in 
portions all over the field. 

The fixation of nitrogen from the 
air by berseem is brought about by 
the action of a special sx3ecies of 
bacteria, known as the Rhizobia or 
the legume bacteria, living on the 
roots of the crop and forming small 
nodules (concretions) thereon. The 
bacteria act in cooperation or .s}nn- 
biosis with the plant, i. e. in a manner 
which is beneficial to the plant as 
as well as to the bacteria themselves. 
The plant prepares carbohydi'ates 
food-material in its leaves with the 
help of sunlight (photosynthesis) 
and sends the food material down 
to the bacteria on the roots for their 
nourishment. In return, the bacteria 
exert their special powers of fixing 
nitrogen from the air and supx)ly 
it to the plant in a form suitable for 
its nourishment. 

Legume bacteria are of different 
‘'kinds (groups and strains) which 
vary considerably in their capacity 
to fix nitrogen from the air as well 
' as in their capacity to form nodules 
on the roots of different 
Thus, the legume bacteria ydiich 
form nodules on berseem roots may 
not attack the roots of other legumes 


like sami-hemp or dJiaincha. In 
the absence of the proper kind of 
legume bacteria, the growth of tlie 
concerned legume crop, e.g. berseem, 
saim-hemp or dlictinclid is likely to 
be poor due to nitrogen starvation. 

It is, therefore, necessarj^, in order 
to obtain high yields of berseem, 
that the soil should contain the 
proper legume bacteria which 
could form nodules on its roots and 
fix nitrogen from the air. Ii^ many 
areas, where berseem has been 
introduced recently, the necessary 
bacteria may be absent or only a 
poor strain of it may be present. 
In such areas, it would be found 
highty x)rofitable to coat the ber- 
seem seeds, before sowing, with 
solutions or pastes containing the 
active berseem legume bacteria. 
The Indian Agricultural Research 
Institute, New Delhi, has carried 
out considerable research work in 
this dhection and possess stocks of 
active cultures of different kinds of 
legume bacteria to suit different 
legume crops. Necessary supplies 
and full details regarding the method 
of coating the seed with the bacteria 
can be had on application to the 
Institute. It may be mentioned in 
this comiection that the bacteria 
are completel}^ harmless to man and 
incapable of causing disease to 
human beings. They can safely be 
handled. The active bacteria, when 
once added to a field, manage to live 
there for a year or two after the crop 
is removed, but they slowly get 
weaker in their powers of fixing 
nitrogen frorn the air, and hence it 
•is always a paying proposition to 
pre-treat the seed with legume bac-- 


terial cultures every time -the crop 
is grown. The soil, of course, should 
be tested from time to time in order 
to make sure that enough supplies 
of calcium, phosphate and jDOtash 
as well as trace elements lilce boron 
and molybdenum are present therein, 
so as to produce the maximum crop 
yields x)Ossible. 
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T he egg is misunderstood. Most, 
people think that a. chicken 
egg is an unborn- chicken. 
This is not true. Instead the egg as 
■we kno-iv it, is food for the un-hatch- 
ed 'chicken. This food has about 

Jho.same 'conipo'sition as inihr. , 

It serves-^ the same purpose to 
the chicken as' nlilk^ does to the 
calf. The egg is the only food the 
baby chick ever gets dhectly from 
its mother, while the calf depends" 
on its mother long after it is boih, 
aiid any miUr we drink from the 
the cow is depriving a young cow, 
of its food. 

While the con; will not give milk 
unless it has a calf, the hen is a 
different creature. ■ 

Hens without males vill lay 
as many eggs as hens with males^. 
The infertile eggs from hens without 
males are the same as the fertile 
eggs except for one - small point, 


Within the fertile egg there is life. 
Within the infertile egg there is no 
life. There is only food. Eood 
for the baby chick if he is 
there— food for you if he is not. 
It is clear that there is no violence 
attached to crackings the shell of 
an egg containing no life. it ^ 
is up to our producers, therefore, 
to produce this kind of egg. 

- .The food from the eggs, as pointed 
above, has the same food values as 
milk, it has advantages over milk, 
however. Eating infertile eggs de- 
prives no young life of- food. The 
egg is in a sealed sanitarj^ package, 
safe from dust or adulteration. Eggs 
can be produced without heavy in- 
vestment. 

Keeping hens can be economical. 
Eeod for a few hens can come 
from the scraps of the table. Sales 
of old birds can pay for their feed 
—the egg will be profit, 
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Shri R. A. Kidwai laying the Foundation Stone of the Jute Agricultural Research Institute^ Barrackpore 
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S HRI R. A. KIDWAI, tlie Union Minister for Food 
and Agriculture, laid the foundation stone of tlie 
- Jute Agricultural Research Institute at-Barrack^ 
pore on 9 February, 1953. - 

In his introductory address, Shri K. R. Damle, 
President, Indian Central Jute Committee traced the 
working of the Committee and the Institute which was 
originally established, at Dacca in 1938. With the 
partition of the country 4 /5th of the total area under 
jute went over to Pakistan, while ail the jute mills 
were situated in India. To solve the problem of- 


_.pj;c-viding raw jute- to keep the mills going, the nucleus 
of an Institute was set up m 1948 in a rented house at 
Hooghly with a 50-acre farm at Chinsurah. This make- 
shift arrangement however, came to an end when 104 
acres of land Avere presented by the 'West Bengal 
Government to the Committee for establishing the 
Institute on a permanent footing. 

. Imj)ortant results of practical value obtained at 
the Institute include evolution of improved jute strains 
and the development of a labour saving jute seed drill; 
■ Encouraging results have also been' obtained in roAY 
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Shri K. R. Damle, President, Indian Central Jute Committee, reading out the addie 


cropping and double cropping and jute inairm’ „ 
experiments conducted at the Institute. ^ 

also been conducted on physiological and 
studies, control of diseases and pests,- seed stora^o an.l 

retting of jute fibre. 


Estimated to cost Rupees seven lakhs initially 
,vith a further Rupees ten lakhs for a second floor, the 
Institute is expected to be completed within the next 
six months. 


THE ROOT, STEM, AND TOP BORERS OF 

THEIR CONTROL - 

‘-■rlparr hearf’ '^' When'^fie'^^^^ havp been formed, the 
l™ eUtos ihe stock .ndlojg » * “xt®S 

SS ' 

soil to facilitate the emergence of the adult. 

CONTROL MEASURES 

possible be discouraged. ., 

S"S»- « 


SUGARCANE AND THE METHODS QF 

- [Cbnld. frovifagell) 

c».ies ore torvested Ijy digging 

prlctico h.-.e been fouMl to inoreoto the yield ol 

canc. . 

/o\ rpi ^ parasite Tnchogra'nima , 

‘ ’ tarn Kdly may be released rvhe.r the mtestat.on 

is severe. 

the STEM BORERS . .i„ri f,.r.m the 

Though seven stem borers one 

various sugarcane growing areas " fe^VV .fejions. 

species Anuria 

The other borms occm as cane is 

' {Gonld. on jnirje 29) 
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A good dairy cow 




By M. 


L. KOHL! and RADHEY MOHAN SHARMA 


TJEALTHY and high-yielding 


cattle are. an essential pre- 


caubitj clLXD, cxixi, 

requisite of successful dairy 
farming. An enterprising dairyman 
has either to purchase good dairy 
cattle or to raise a herd of his orm- 
Due to scarcity of really good milch 
arximals and high prices of such 
stock, the latter course is more prac- 
ticahle. Eor this the best way is to 
effect improvement in the existing 
stock by a process of selective breed- 
ing. • 


SELECTION OF A COW 

TJie value of a dairy cow is deter- 
mined by (1) her capacity to pro- 
duce milk, (2) her capacity to breed 
regularly and pass her good qualities 
on to her offspring, and (3) the 

length of her useful life. - - 

A good dairy cow possesses attrac-_ 
tive general appearance revealing 
vigour, well balanced carriage with a 
griceful gait. She should have a 
comparatively small head and a ivell 
formed body, with wedge-shaped 
appearance, the greatest width bemg 
between the hips . and the apex of 
the wedge at the point of withers 
The udder should be well developed 
and capacious, extending well lo^ 

' ,.raT.ri with the rear attachment high 


and Avide. The quarters of the 
udder should be evenly balanced, 
symmetrical and free from lumps or 
hardened tissue. A good udder 
shrinks after milking. Teats should 
be uniform, of convenient length and 
size, Avell apart and squarely placed. 
The udder veins should be long, 
tortuous, prominent and branching. 
The skin should'be of medium thick- 
ness, loose, pliable and ivitli fine hair. 
There should be no excessive fat on, 
her body. The animal should be 
docile. 

Selection of young heifers is^- 
somewhat difficult. It slimild be 
based on her dairy conformation and 
records of production of her ancestors 
and other related individuals. Ani- 
mals related to poor milk performers 
should be discarded. 


poor one, as opinion formed on the 
basis of general appearance alone is 
not ahvays dependable. This, there- 
fore, necessitates the maintenancq of 
proper records of milk production, 
feed consumption, dates of inating 
and heating, etc. These records 
will reveal the efficiency or otherwise 
of the individual coav in a herd and 
the dairyman can take steps to 
replace the poor cows with better 
ones and gradually build up a herd 
of liigh producors iniriiniTini ex- 
pense. The average yield^of the 
heixL _jiaii--thab-' year-hy., 

'^"war by persistent culling of un- 
profitable cows and retaining heifeis 
from, better ones. 


CULLING UNPROFITABLE COWS 

' Culling plays an important pa.rt in 
profitable dairying. An intelligent 
dairy man knows, that though the 
gross production pf the herd would 
be reduced, the cost of milk produQ- 
tion is automatically reduced with 
increase in profits, by discarding 
loAV-producing cows. A practical 
breeder often finds difficulty m 

/"llc.fiYiffnial'linCf a ETOOd rT.r»TV, n. 


AGE FOB BREEDING 

The age for breeding depends on 
breed,, general groivth and develop- 
ment of the heifer. Since it will not 
yield any income until calving, it 
should be fed liberally in order that 
it may mature earl}'’. The breeding 
of heifers that have mot made good 
groAvth should be delayed somewhat, 
since early breeding and consequent 
strain, of lactation may result in 
stunted growth. Dairy heifers from 
one year onwards should be fed 2-4 lb. 
of f^rain mixture (equal parts of 




cviisliecl grains, oilcake and wheat 
bran) per head daily, in addition to 
abundant supply of good fodder. 

If fodder is only of a fair quality, 
the grain mixture per head may 
further be increased by 1 to 2 lb. 
daily to promote normal growth. 

Heifers which calve early must be 
fed liberally during their first 
lactation so that their growth may 
not be hindered. 

FREQUENCY OF CALVING 

Usually it is preferable to have 
the cows calve at intervals of about 
12 months, as this has been found 
to benefically affect millc production. 
A much shorter interval than a year 
is likely to reduce the jdeld of milk, 
and shorten its period of usefulness. 

Service soon after calving results 
in a low conception rate. It is 
advisable, therefore, to avoid mating 
during two heat periods following 
parturition to help the reproductive 
system regain its normal efficiency. 


SEASON FOR CALVING 

No specific suggestions can be 
made for fixing the season of calving 
in view of the fact that climate m 
our country varies from “ 

place. It may generally be said that 
the season; when there is abundance 


of pasture, is- quite favourable for 
calving. Milk yield of dairy cows 
during extreme weathers is reduced 
to an appreciable extent and the 
growth of animals is also adversely 
affected. Cows that calve during 
the favourable season yield more 
miUr than thbse which calve during 
the severe summer season. Controlled 
breeding is thus essential for making 
the dairy a profitable concern, do 
achieve this maintenance of proper 
breeding records is desirable. 

CURT.AILING DRY PERIOD 

Uor successfid dairying, the pro- 
blem of regular breeding of the herd 
is very important. Dairy cattle 
which fail to conceive within 6-i 
months of their last calving are a 
liability to the oumer. It is, there- 
fore, essential that every dairy cow 
should calve regularly each year to 
make the concern a paymg one. 
But a large number of heifers m 
India are often slow to mature tor 
their first calving and the cows in 
general have a long dry inter-ealvmg 
period. The fa^^rs nrvolved m 
kcuring optimum fertility results foi 
, biklini up a profitable breedi^ 
r herd, depend upon the age of the 
1 animal, its physical condition, plan 
3 of nutrition, heredity and mana e- 
t'~ ment of livestock. Recent dis- 
e coveries have shown that certain 
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planters, ■ I 

PROTECT YOUR CROPS ij 

the MO0ERN WAY. '■] 

?Ss?S WITH RHOTHANE 
(TDE or DDD) 

The original farm-proved syn- i 
thetic insecticide, pioneered ; 
and developed by Messrs, j 
Rhom & Haas, of Philadelphia. : 

Rhothane has I 

ently better results than other , 
insecticides. | 

p 

rhothane Duste and Sprays 1 
i give fast, effective _ and long- j 
1 lasting control of insecte, such , 

I as, horhworms, budwoims, | 

i flea beetles, leaf-rollers, ear- | 

1 worms, aphids etc., attacking | 

I vegetables, fruits, cotton, | 

I tobacco, etc. | 

I Agricultural formulations rewm- I 

I mended are: (D 5% Rhothane | 
I Dust at 30 to 40 lbs. per acre. | 
il (2) Rhothane W.?. 50 at 2 lbs. | 

I per 100 gallons of spray, 
i! (Z) 25% Rhothane Emulsion s 

I Concentrate at 1 quart per 100 
I _ gallons of spray. 

I Rhothane Spray and Dusts are I 
equally effective for conteol- | 
I ling mosquitoes, flies and othei [ 
I household and cattle pests. 

I KATHON 2, 4-D dependable 
I WEED KILLERS : 

I Like all other agricultural che- 
I micals of Messrs. Rhom & 

I Haas Co., KATHON - weed 
i killers have been thoroughly 

i tested and commercially 

I proved. Where the probletn 

I is one of easy-to-kill annual 

I weeds, the amine salt 

I KATHON M-7 is the logical 

I answer. KATHON E-40 con- 

1 tains a higher percentage of 

l| isopropyl ester of 2, ^-D. 

I sticks to plants, ram or shme, 

I and it is effective during very 

' I dry or very wet weather. : 


11, Sprott Road 
Ballard Estate 
• BOMBAY 1. 
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proprietary preparations ,sucli as 
I Pregnant Mare Serum, Stilboestrol, 

^ etc. give encouraging results to 
! induce heat earlier in late maturing 
I heifers and to sliorten the dry period 
of cows which do not come in heat 
i for long periods after calving. Tlie 
measures indicated above, if judi- 
ciously employed, will go a long way 
I in stepping up the production of 
3 milk in this country. 

J FEEDING FOR PROFITABLE 
X PRODUCTION 

1 No herd will produce plenty of 
I milk and good butter-fat unless each 
] cow is fed properly. Many cows 
which could be profitable producers 
^ . are not given as much feed as they 
x] require to produce maximum quan- 
i tity of milk and butter to the best 
j advantage of the dairyman. But 
a cow may also be unprofitable if 
I she is given more feed than what she 
i can utilize for milk production. 

I Maintenance of proper . production 
I records would' enable a dairyman 
j to determine truo requirements of 
'ration for each cow. 

' Computing rations for dairy 
I animals has to be considered on the 
I basis of maintenance and actual ^ 
I production. One seer of grain mix- 
I ture is sufficient as a maintenance 
j ration vhile for milk productio]n. an 
j extra amount at the rate of 4 seer " 

I for eveiy one seer of milk ^deld is 
i f considered adequate. But the ration 
should always be adjusted to the 
capacity of the animal to assimilate. 

I A pregnant cow should be given 
I an additional quantity of half a seer 
of grain to bear the extra strain 'of 
nourishing unborn calf. In addition, 
an ounce of common salt peivday 
: should also be given to each animal. 

- A liberal supply of clean ^ water is 
j essential for proper secretion of milk. 
Water should be given three times 
a day and more frequently duruig^^ 
q the summer season. 

I BREED TO A GOOD mJLL 
I ' Regardless of how well a herd is 
q fed and cared for, it canaiot produce 
more than its inherited capacity. 
Thus, after - careful culling and 
proper feeding of the stock, the 
dairyman should concentrate ibis 
: .efforts to. improve the inherent 
J producing capacity of his herd, by 
J,: breeding liis cows to a good bull. 

? A bull is considered to be ‘half the 
[ herd’ as dt produces many young:, 
calves in- ;a year while a cow hardly 
' produces one. Hence the choice of a 
y bull makes or mars a herd. • 


The sire contributes half to the 
inheritance of each of his daughters 
while the other half is from the dam. 

By the. continued use of carefully 
selected pure bred bulls on. even 
non-descri]^t poor yielders, it is 
possible within a few generations 
to have a herd which will closely 
resemble in appearance, action and 
practical value to the pure-bred. 

SELECTION OF A BULL 

The bull should be the best of its 
kind and should be able to produce 
high milk yielding heifers of good 
size, normal health, impressive 
appearance, fertile and free from 
diseases. The selection of such, an 
animal rests on the following 
considerations : - 

Appearance : The appearance of 
the animal to a great extent indi- 
cates what the animal seems to be. 

He should have an attractive indi- 
duality revealing vigour, masculinity, 

;an impressive style and graceful 
carriage with an active and well- 
balanced gait. He should have the 
desired breed characteristics. The 
body should be free from excessive ’ . 
fat and the animal should have good 
digesting capacity. The skin should 
be thin and loose with fine hair. 

PEDjG^REE ^ 

The pedigree is a • graphic re- 
juesentation of the ancestry of the 
animal. It indicates Avhat the ani- 
mal ought' to "bev A good pedigree ' 
cliart should not only have names' 
of the animal’s immediate ancestors 
and close relations but should also 
have their complete and actual 
records of milk yield and butterfat.- 
Selecting a bull on the basis of life 
dam’s records^'^a-IoxLC'-cloetr-iiot -help . 
much iurevaluating the prospective 
sire.-^It is essential to have a 
complete pedigree for the last three 
generations to judge what an animal 
Avould be. Pedigree if judiciously 
used can be an effective instrument 
for the proper selection of the animal. 

frogen:| 

This shows what, the animal 
actually is. Evaluating animals on 
the basis of progeny performance is 
the most reliable method that is . 
available to the breeders of dairy . 
cattle. This method constitutes, a •; 
comparative study of milk perfor-. 
mance and butter-fat yield of daugh- 
ters in : rel^ion to their hlanis. A: ■ ^ 
good bull should ■ have daughters ^ 
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which could excel their respective 
dams both ill milk production and 
butter-fat yield. For estimatmg 
fecundity or the transmitting ability 
of a she, the records of at least six 
of liis daughters, selected at random 
from the herd, should be compared. 

MAKE BEST USE OF A 

SELECTED BULL 

Unfortunately the supply of good 
bulls, which is chiefly from govern- 
ment livestock farms is limited and 
the services of pedigree bulls avail- 
able are confined to a small number 
of cattle. This has hindered the 
progress of cattle breeding. The 
serviced of useful bulls can be widely 
extended by making use of the 
technique of artificial insemination. 
This will help to a greater extent in 
overcoming the existing shortage of 
breeding bulls. Most of the pro- 
gressive countries of the world today 
are making the best use of this 
method in improving their livestock. 
It has also been successfully used in 
this country to a limited extent. 


A farmer can safely take advantage 
of this method to produce superior 
calves by breeding his cows to 
outstanding bulls. 


MAINTAINING HERD HEALTH 

Contagious diseases of livestock 
may destroy all anticipated profits if 
XJroper steps are not taken to main- 
tain the health of the herd. It is 
necessary, therefore, that the herd 
should be^ properly and timely 
immunized against the common 
contagious diseases such as rinder- 
pest, haemorrhagic septicaemia, black 
quarter, etc. Newly purchased ani- 
mals should not be allowed to mix 
up with the healthy herd for at least 
14 days to avoid introduction of 
any infectious disease. 

It is a sound plan to turn out 
cows for exercise daily, particularly 
when weather is suitable. Too much 
exercise should be avoided in the 
case of cows in advanced stages of 
pregnancy for fear of abortion. 


|- IMPORTANT NOTICE 

Dear Subscriber, 

P.erhaps your subscription has expired by now and you 
must have, forgotten 'to renew it. . . 

It helps us greatly if you can, advise renewal of subscrip- 
tion. In the absence of specific instructions you continue to be 
a subscriber and will be receiving your copy. 

. Certain subscribers have,^ in spite of repeated reminders, 
not remitted their arrears of subscription for the last year. Will 
they kindly lookmp and remit the arrears as well as the renewal 
subscription. y ^ ^ . 

. ' You can just fill in the form , and mail it to .us with your 

remittance. Please quote your subscriptioh No. in all corres- 
pondence. 

The Business Manager, 

Indian T^arm^^^ .. 

505, Arthur Road, Tardeo, ' 

Bombay 7. ' ' ^ - 

Quote your Subs. No. 

Sir, ■ ■ ^ 

I am remitting by M.O./P.O. /Cheque a sum of Rupees 
Nine/Eighteen towards my renewal/and or arrears for the 
period of subscription for the Indian- Earming. 

Signatitre, 


Name. . . 
Address . 


In case of upcountry Cheques, kindly include annas . eight 
towards bank charges. , . 







For quick threshing of 
Paddy, Wheat, etc. releas- 
j ing human and animal 
j labour for more, urgent 
I and important work. 

j Developed on the Japa- 
I nese Model with many im- 
I provements incorporated 
j to suit Indian conditions. 

I Supplied throughout 
i India and. exported to 
: various neighbouring coun- 
tries in large quantities. 

EX READY STOCKS 
For Further Details, 

- Please Contact 
Manufacturers 

SPRING 


RESSING 

Santa Cruz - Bombay. 


Sole Distributors 


INDUSTRIES LTD. 

98, Medows Street, 
.Fort, Bombay. 

Grains : “DHAVALANGA” 
Phone: 329 06 







Book your order now 

Two new outstanding ex- 
tension pamphlets Printed 
on art paper and fully 
illustrated. 


I — Extension Pamphlet No. 5 

CATTLE REGISTRATION 
IN INDIA 

Cattle registration is re- 
cognized as the first step in 
any programme of cattle 
improvement. In India 
today the importance of 
cattle registration has not 
yet been fully realized. The 
pamphlet discusses in detail 
the need, the scope and the - 
steps for registering cattle in 
this country. 

II— Extension Pamphlet No. 6 

GROWING POTATOES 
IN THE PLANS 

This is a simple language 
guide to potato growing, 
useful for the kitchen garden 
and for the field alike, 

OTHER PUBLICATIONS: 

I— SOIL CONSERVATION 
IN INDIA 


II— GREEN MANURING 


Each Pamphlet 


As, 8 


Postage extra 

Payment to be made by 
postal order or money order 
when placing the order. 

Write to: . 

Secretary, - 

Indian Council of 

; Agricultural Research, 
New ^elhi — 2 
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MONG the different practices 
of crop growing, intercropping, 

K { taking a quick growing 
subsidiary crop in the main crop is a 
common one vdien the main crop 
is of long duration. Sugarcane, 
which takes from six~tOL_eight Aveeks 
to germinate and start its develop- 
mental acthdties, has been consi- 
dered a very good main crop for 
intercropping Avith Bhendi, cucur- 
bits, etc. Under the present situa- 
tion of food shortage, hoAA^ever, 
intercropping sugarcane Avith a 
suitable cereal crop has been adA^o- 
cated as a rapid Avay of stepping up 
food production since sugarcane 
occupies a large area in the state. 
It is a common belief that the set- 
back, if any, recehmd by the cane 
crop is ultimately made up during 
its long period of groAAdh. As, ‘ 
liOAveA^er, no definite experimental 
CAudence exists in support of the 
aboA^e statement, an experiment AA^as 
undertaken on the cane crop planted 
during February, 1950, AAdth a vieAv 
to seeing Avhether this method could 
be. profitable and could be recom- 
mended in the commercial cane 
culture. 

Sugarcane takes about six tOL 
eight Aveeks to germinate ancTa 
further period of four to six Aveeks 
for tillering after Avhich it starts Jts-^ 
groAvth Augorously- 'ahcT sheds the 
ground completely. It Avas thus 
considered possible to take a catch 
crop of .cereal Avhich could complete 
its life cycle Avithin about three 
months and accordingly inai^^e-. was “ 
chosen as a subsidiary crop to be 
taken in cane. Maize. seed^Avas 
dibbled immediately-aJ^r the plant- 
ihg of" cane at a distance of 1 ft ., 

.2 ft. and 3 ft. ymrt on the sides , of 
the cane ridges diagonally opposite 
.to each other. In the control cane 
crop no maize Avas sown. The cane 
crop AA^as'i manured Avith 300 lb. 
nitrogen per acre given in the form 
of sulphate of ammonia and cake 
in the proportion of one " part .of 
sulphate of ammonia and tAVo parts 
of cake on . a basal dressing of 
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20,000 lb. of compost. The distri- 
bution of the top dressing Avas in 
four doses out of Avhich tAVO doses, 
equal to 150 lb. nitrogen Avere given 
during the life cycle of the maize 
crop. The Amriety of cane Avas 
Co. 419. 

From the data obtained it Avas 
eAudent that Avhile the germination 
of sugarcane AA^as not in any'Avay 
influenced by ’ intercropping Avith 
maize in case of all the spacings, 
Avith regard to its tillering there Avas 
a progress hm up Avar d gradient AAdth 
Avider spacing of the maize crop. 
The highest tillering AA^as, hoAvever, 
obtained in the control treatment. 

With regard to the borer infesta- 
tion, differences betAveen the differ- 
ent treatments Avere negligible. The 
detailed study of the borer popula- 
tion, hoAveA^er, rcA^’ealed that besides 
Argyria^si^eQies, Gliinazonelhis , Avhich 
is~specific to the maize crop, Avas. 
also observed tb "'affect sugarcane. 
There Avas thus a possibility of 
increasing this pest on sugarcane 
if the intercropping AAdth maize 
Avas folloAved as a common practice. 

The maize crop Avas harvested 
when the cobs Avere dry. In the 
case of maize dibbled ‘at ;one_fo6t 
distance higher -yield's of' borh grain 
ancl:-fodder Avere obtained, AA^hich 
-were about one third of the normal 
produce of maize soAAm alone. 

The periodical grcAAdh - studies^ 
indicated that there Avas deleterious 
effect of intercropping AAdth 'maize 
on sugarcffie'.'^ TlTe- -cane^crop Avas 
iiarv'ested AAdien in full maturity. 

From the harvest da^a it Avas 
clearly seen that the deleterious 
effect of intercropping continued 
practically till the haiwest time 
affecting the final tonnages. The 
plot Avithout maize had given signi- 
ficantly higher yields OAmr the 
treatment AAdth maize dibbled at 
1 ft. and 2 ft. distance. In the case 
of maize Avith one foot distance this 
effect Avas visible eA^en on the AA-eight 
per cane. Coming to the analytical 
data, hoAA^ever, it AA^as observed that 
intercropping shoAved beneficial 
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effect on sucrose formation resulting 
in almost equal yield of sugar in 
- all the treatments. This clearly 
-Confirms that heavy inroad was 
made by the maize crop on the 
nitrogenous manures given in top 
dressing to sugarcane, a fact Avhich 
adversely affected the production of 
cane tonnages but improved the 
quality of cane. According to the 
q)i'esent system of sale of cane, how- 
ever, the value of cane i s fixed on the 
net weight of cane and not o^r quality 
and sucrose content of sugarcane 
and, therefore, the net 3’esultant 
loss due to intercropping was 9.13, 
7.93 and 5.43 tons of cane for 1 ft. 

2 ft. and 3 ft. spacing of maize which 
when worked out in rupee value 
at the then prevailing rate (Rs. 52) 
came to Rs. 474, Rs. 412 and Rs. 282, 
respectively. The realizations from 
maize crop were found' to ‘be insuffi- 
cient Lo "make up the loss. 

It was thought that the progres- 
sive fall in yields of cane in the inter- 
cropping cane treatments"^ might 
possibly be due, to some extent, to. 
the uptake by the maize crop of the 
fertilizers applied to the cane crop. 
The experiment was, therefor ej modi- 
fied in the second year by supplying 
an additional dose of 50 lb. nitrogen 
to sugarcane after the harvest of - 
maize crop. It was intended to see 
if this additional dose could make up 
for the loss observed in cane tonnages. 
This experiment was started on 
December 23, -1951 and received 
normally 375 lb. nitrogen on the 
basal dose of 20,0.00 lb. of compost. 
The cane variety was Co . 475 . 
The additional dose of 50 lb. of 
nitrogen was applied at earthing iip 
time to half the crop, making the 
total dose to 425 lb. nitrogen per 
acre. 

Although the trend of the yield of.^ 
maize was practically similar to that 
observed in the previous year, the 
yields of fodder were very low which 
appeared to be due to low tempera- 
tures experienced by the crop in the 
. case of early planting of sugarcane. 
As with the flowering varieties of 


cane early planting is very common, 
the, yields of the maize crop are 
likely to be lower than those obtained 
in the February plantings. 

The data relating to sugarcane 
practically confirmed the previous 
findings about the deleterious effect 
of maize crop on tillering. The 
borer infestation was, however, lo wet- 
in the case of this early planting as 
compared to the one in the February 
planting of the previous season. 

With regard to yields of sugarcane 
it was seen that the additional dose 
of 50 lb. nitrogen Avas practically 
insufficient to make up for the loss of 
Augour in the case of 1 ft. and 2 ft. 
spa'cings of maize. In the case of 
3 ft. spacing, hoAVCAmr, there Avas a 
beneficial effect of additional manur- 
ing resulting in an increase of 7.8 
tons. The deleterious effect on the 
groAvth of the cane crop due to 
intercropping Avas found to continue 
practically till harAmst time. The 
same trend Avas also maintained in 
the case of the additional dose of 
50 lb. nitrogen although a better 
performance Avitli regard to Aveight 
per cane AA^as obseiwed in the case of 
all the treatments. 

CONCLUSIONS 

. The experimental Avork carried 
out during the tAvo years has de- 
fi?itely pio.Amd the deleterious effect 
of intercropping AAdth maize on cane 
yields. This deleterious effect AA-as 
-Tound to affect the tillering and the ' 
groAA^th phases and continued practi- 
cally till the harvest time. Among 
the different spacings betAA^een maize 
plants this adA^erse effect AA^as found 
to be highly significant in the case 
of 1 ft. spacing. The additional dose 
of 50 lb. nitrogen at the earthing up 
tirhe indicated a beneficial effect 
only in the case of 3 ft. spacing bet- 
-AA^een maize plants resulting in practi- 
cally equal yields AAuth the control 
treatment. ' In the case of the treat- 
ments AAuth 1 ft. and 2 ft. spacings 
the loss' in Augour of cane crop due 
to ,Amry thick population of the 

* (Contd. on page SI) 
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people of this project area 

I are' proving the maxim, “ Man 

is the architect of his own 
, fate.” The entire population is fully 
convinced that this is a programme 
of their own. They have really 
understood the crux of the spirit of 
Community Project. 

The vital impulse of self help has 
been kindled by the project staff 
to such an extent that recently more 
than 1,500 sturdy yillagers went to 
work on 12 January, 1953, with 
shovels in hand to build an 18 -mile 
road link between Malerkotla on one 
side and the Grand Trunk Road 
on the other. The Chief Minister 
of PEPSU, S. Gian Singh Rarewala, 
formally initiated this magnificent 
endeavour in self help by the villag- 
ers by plyii^g a shovel amidst cheers 
from the crowds. The Develop- 
ment Commissioner, Sardar B. S. 
Randhawa and other officials were 
also present. People from 30 villages 
vied with each other in completmg 
an artery of communication, with 
tire market tovui of Malerkotla. In 
an hour’s time earth' Avork had been 
laid over a stretch of about a fur- 
long. 

' : The link road Avhich Avill serve 
30 A^illages is perhaps the longest 
ever undertaken to be constructed 
by the people themseRes in any part 
of India. Most of the villages in 
the area are inliabited by displaced 
persons from the colony area of 
Lyallpur, noAv in the West Punjab. 
They are making a demand of model 
Villages to be planned as soon as the 
ncAV road project is ^completed and 
it is heartening to see how their ‘ 
imaginfc^n has been kindled by 
viskmycn progress and prosperity. 
lj/(s pleasing to note that the earth 
Avork (24 ft. in AAudth and ft. 
in height) has been completed on this ' 
road. 

A WORD FOR OFFICIAL 

CO-OPERATION 

A mere 120 days after inaugura- 
tion, villagers in the area of the 
Dhuri Community Project in PEPSU 
have found a neiv inspiration. The 
spirit of self help has come to stay: 
PoA^erty, indolence and scepticism 


about officialdom haA^e all been 
overcome. Already dotting the land- 
scape are numerous signs of . the 
popular Avill to build a new Anllage 
life. 

Mr. Perr^^ H. Jamson, American 
Extension AdA^-isor Avho visited this 
area has made the following obser- 
A^ations : 

Another outstanding spirit of 
co-operation is shoA\ai in the Dhuri 
Community Project. On January 
29, His Highness, the Rajpramukh 
of Patiala traA^elled almost for tlie 
, Avliole day over rough, dusty roads 
and drove his jeep for the purposes 
’ of seeing for himself that Avas going 
on in these projects Avhich he had 
heard so much about and to en- 
courage his . people. There is no 
doubt that, his many stops on the 29, 
January to chatAvith the farm people 
and to encourage them AAdll do 
much to encourage the rural people 
to do still more to bring about better 
and more prosperous condition in 
the State of PEPSU. He got our, 
at CA^ery stop and said a feAV Avoids 
to the anxious people. His co- 
operation Avas much appreciated and 
AAdll do much to help our progi'amme.. 

• It is a real pleasure to Avork AAuth 
people AAffio cooperate like the offi- 
cials of the PEPSU State do.” 

Mr. Douglas Ensminger, Represen- 
tative for India has made the follow- 
ing remarks : 

‘‘I haA^e just studied your pro- 
gress report for the month of 
December, 1952. May I congratu- 
late you bn helping the people cateh 
the spirit of helpings- them sal ves ’? ” 

VILLAGERS’ CONTRIBUTION 

The 18-mile long road has been 
completed- by the people of the 
j:iearby Adllages Avithin’ a record time 
"^bf 13 days. The burr oav pits (422 
per mile) measuring 20 ft. X 10. ft. 

' Avere allotted family- Avise in each 
village and every- village did the' 
eartlr work- AAdthin the specified^ 
time. One burroAv pit AA^as dug 2 ft. 
deep, -^.e. 400 cubic ft. of earth nvere 
dug for the construction of the road. 
If the total Avork clone, i.e. digging 
of 3,039,400 cubic ft. of earth is 



IN THIRTEEN DAYS 

evaluated it Avoidd have cost the 
P.W.D. a sum of Rs. 60.768 and i 
instead of ,13 . days, thirteen months * 
Avould have been taken.^ Taken in 
this sense cooperation of the people' 
tantamounts to financial contri'bu- 
tion, in this case, of the order of the 
aboA^e estimate. Besides, the villag- 
ers have given free land measuring 
94 acres Avorth Rs. 1,17,500 for the 
construction of this road. They 
haA^e suffered a loss of standing 
crops AVorth Rs. 4,650 so the total 
contribution in the form of A^oluntary ■ 
labour, free land, loss of the stand- 
ing crops, etc. comes to nearly 
Rs. 1,82,918. 

AGRICULTURAL IMPROVEMENTS 

Reclamation of waste land : 800 
acres of AA^aste land have been re- ^ 
claimed ixp to this time. 

Providing quality seeds: Wheat seed 
has already been distributed. Good 
A^arietiesof cottqn soeds-such -ag 320P ’~'‘' 
and 216E are being , supplied to the 
cultRators .and good variety of sugar- 
cane is also being made available. \, 
Old Awieties of sugarcane, x/erGo. 185, 

Co. 312 and Co. 317 are being 
substituted for by the neAv A^arieties 
such as Co. L. 9, Co. L.22 and Co. I.i. 

' 30 but the most, suitable neAV variety 
of sugarcane is Co. L. 9. ■/ 

Fruit and fuel trees.: -The shee- 7' 
^sham sapplings are being sujDplied 
in lots to the^^Adllagers and arrange- 
ments-for fruit trees are also^bohig 
made. ^ ^ ^ , 

V" Improved agricultural techniques ' 
As many as 115 improved furnaces 
for gur making haA^e been installed 
in this area and 150 maunds of : 
ammonium -sulphate haA^e been dis- . 
tributed to the peasants. Five ^ • 
model farms liaA^e so far been estab- > 
dished. 

Comp>ost manure pits ': -As, many 
as 540 compost manure pits haA^e ' 
been dug and 200 acres of laud have [ 
been treated for anti-rat campaign. ■ 
It has been demonstrated that 
Amgetables should be soAxm in ridges I 
and that green fodder can be made ! 
available throughout the year, and 
crust can be broken, by 'bar harroAA^’ . ^ 

{Gontd, on page 32) : 




THE ROOT, STEM AND TOP BORERS OF 
SUGARCANE AND THE METHODS 
OF THEIR CONTROL 

{Conid. from -page 21) 

pest at Gaya (Bihar). Diatraea cmricilia is found in 
North India esjDecially in Bihar and Uttar Pradesh. 
Diatrcca v.enosaia is a major pest in Madras only.- It may, 
liowever, be emphasised that the biology of all the other 
stem borers are more or less similar to that of Argyria 
siicticraspis from the point of view of taking effective 
control measures in the field. Therefore the biolog}^ and 
control of onlyM?pyria sticticraspis is described below.’ 

The moth of A rgyria sticiicraspis is pale greyish-brown 
in colour and is inconspicuous agamst the withered 
dried u]3 sugarcane leaves on which it general^ rests on^ 
tlie under surface. The moth remains hidden’ during the * 
day time and is only active at night when it oviposits 
on the leaves.. Eggs are laid in clusters on the underside 
of the leaves near the- mid-rib in two or three adjacent 
rows. The tiny eggs are oval shaped, scale like in 
texture, and whitish in colour. The minute larvae tliat 
hatcli out of an egg cluster congregate together before 
parting company in search of- food. At first they feed 
on the leaves and later on they bore into the stem from a 
tender portion. In young sugarcane plants the damage 
is characterized by the presence of a ‘dead heart’ almost 
similar to the root borer. In grovm up canes the 
damage is conspicuous by the presence of many holes on 
the sugarcane stem from which the excreta of the borer ' 
as well as some froth is often times found exuding out. 
Several nodesin the cane is damaged by the borer which 
when the infestation is serious is capable of destroying 
the whole sugarcane plant. The full grown larva 
measures 25 mm. in length and is a voracious eater and 
the loss to the cultivator is often times great. 

CONTROL MEASURES 

(1) Setts should be well examined before planting to 

ensure that they do not contain any borer in any 
stage. . '• 

(2) Ratooning of cane should be avoided as far as 
possible. 

(B) Light traps may J)e set up to trap the moths when 
' the infestation is high and the collected moths 
destroyed.-^ 

(4) Egg parasite Trichogramma evanesceiis minutum 
Riley may be releaseddf ovix)osition goes on at a 
high rate and many egg clusters are observed at 
any time. In fact when there is regular infesta- 
tion by this pest the parasite. Trichogramma 
evancscc'iis minutiim Riley may be liberated a.s a 
routined practice from the begiiming of the cane' 
season as soon as eggs are first observed. 

(5) Two light earthings during the early stages of 
the crop may be given. 

THE TOP SHOOT BORER 

(SCIRPOPHAGA NIVELLA FABR,) 

The top borer has been observed in all the cane grow- 
ing areas of our countr}’ and within recent years has 
assumed the status of a major pest devastating vast 
areas. The borer causes serious damage to cane both in 
the earty and later stages. The damage by the borer 
actually starts on the leaf commonly the third or fourth 
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leaf where it makes tijij'' Ixoles and tlie presence of a 
series of small holes is a characteristic symj)tom caused 
by this pest. The moth with its silvery white wings are 
conspicuous in the sugarcane fields. The female moth 
lays a large number of eggs in clusters on the underside 
of leaves and covers them with b uff coloured hairs from 
the orange coloured ti|) of her abdomen. These buff 
coloured egg masses are consj)icuous objects against the 
green back groixnd of the cane leaves. The newly hatched 
reddish brown cater^xillars tunnel through the third or 
fourth leaf and gradually enter the toj) shoot of the cane 
tlirough the topmost node. In their journey towards 
the growing top many caterpillars jDarish. ^Tn each to]) 
shoot only one larva is found. The. full grown larva is 
25 to 35 min. long and dull creamy yellow im colour. 
In tlie young cane the central shoofc when tunnelled by 
the borer withers and the characteristic ‘'dead heart’ is 
produced. • In the later stages of cane growth the forma- 
tion of dead heart is followed by the production of side 
shoots. These shoots sometimes appear in a bunch and 
are generally known as ‘‘ bunchy to]3s”. These are 
conspicuous in fields infested by tojD^borers. 

CONTROL MEASURES 

(!)■ Large scale campaign should be organized to 
collect the egg masses. As many of these egg 
masses are found to be j)arasitised by beneficial 


parasites, these should be conserved in wire- 
gauze cages from which the parasites that emerge 
from the egg masses can escape through the mess- 
es while the newly hatched caterpillars that crawl 
through the messes drojxped down into a tray 
containing kerosinized water. 

(2) Light trtips should be set up to attract the moths 
when the ' infestation is heavy and the moths 
collected should be destroyed. 

There are certain features in the life-history that are 
common to the root, stem and top borers. Their activity 
lasts from April to the middle or last week of October, 
wlien tliey j)ass into hibernation again to. emerge as 
adults witli the return of tlie warmth of spring. The life- 
cycles of these borers last from 45 to 60 days according 
to variation in the climatic conditions. All the borers 
live inside the cane for the major period of their life- 
cycle. Only the first stage larvae of all the borers are 
found on the cane for a short period before they' enter 
the root, stem and top shoots as the case may be. If 
by careful .observations in the field we can determine 
roughly tlxe periods when these first stage caterpillars 
will be foxxnd on the cane j)lants we can organize suitable 
methods of chemical control. Spraying with 0.25% 
DDT or 0.4 to 0.5% BHC will give satisfactory results 
in the control of these borers. 
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MAN OF THE MONTH 

( ConicL from page 6) 


with a portable engine of 6 H.P. In fact, it Avas on 
account of the tube-Avells that it Avas possible to put in 
Avheat after cotton on a tract of six acres . 


HE STARTED FROM A SCRATCH 

Through judicious land management Sardar 
Surindar Singh has turned unproductive land into a 
flourishing estate. He runs this Farm as an industry. 
'Tn fact/’ he says, 'T Avant to shoAv to the people that 
farming can be as comfortable and paying as any other 
profession. I started from a mere scratch here. My 
father had lent me money Avith Avhich to buy machinery 
to develop the land and to build a house. At times, 
I also managed to get adA^ances from the sugar mill on 
security of my standing crops. A good portion of this 
loan has already been paid back. Adarge part of the 
profit I plough back into my .Farm to make it more 
up-to-date, for though people here consider me to .be 
progresshm, I think my Farm is far behind as compared 
to Avhat I saAV in the Avestern countries.” . ’ 


HOST TO AMERICAN FARMER 

At the time I visited ^Sardar Surindar Singh, he 
had an American farmer, Mr. John S. Boor, as a guest. 
He Avas in India as a representative of young farmers in 
the U.S.A. His visit to this country Avas sponsored by 
the International Farm Youth Exchange. Mr. Boor 
thought that Sardar Surindar Singh Avas very similar 
to a farmer in the U.S.A. in that he utilized his land.most 
economically and efficiently. He AA^as establishing, good 
farming practices in this area AAdiich could be folloAved 
by other farmers in the region.. It AA^as a very pleasant 
experience to him'imng and AA^orking Avith Sardar 
Surindar Singh on his farm . 


IS INTERCROPPING POSSIBLE IN SUGAR- 
CANE CULTURE— ITS EFFECT ON CANE 
GROWTH AND YIELD 


{Conid. from page 27) 

catch crop AA^as of a permanent nature and the extra " 
yield obtained due' to additional ma;nuring was in- / 
sufficient eA^en to repay-the additional cost incurred on 
account of additional manuring. Good response of ;; 
additional manuring AA^as, ho AA'-CA^er,. obtained in the case 
of' 3 ft. spacing of maize x^lants AA^hich ^has CA^en given ^ 
slightly higher cane yields (1.9 tons) per acre than the 
control treatment. It was, therefore, felt that ' this^ 
method of intercropping AAdth maize at 3 ft. distance ^ 
with an additional dose of 50’’ lb. nitrogen after the ' ; 
harvest of the maize crop AA^ould give a slightly - 
higher profit per acre than the control treatment. It 
AAwld be thus AA^orth AAdiile to adopt it in the present 
state of the shortage of food although the total food y 
production per acre would be low in the case of early . 
planting of sugarcane. About 10 acres of sugarcane^;;- 
would give an yield of one ton of maize Avhich woiild v 
almost be ecpial to the yield oY rahi joivar under rainfed" J ' 
conditions. In the case of later plantings of sugar- 
cane, hoAvever, about 5 to 6 acres AA^ould produce . ; 
one ton of maize gi'ain. 
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DHURI COMMUNITY PROJECT— ALLURING EXAMPLE OF SELF HELP 


{Gontd. from 28) 


Demonstrations are being arrang- 
ed for reclamation of allmline soils. 

Gomolidation of holdings : — The 
consolidation work has been com- 
pleted in 65 villages of tlie First 
Development Block. 

Key Village Scheme : — Three Har- 
iana Bulls have been purchased 
through the Veterinar}^ Department 
and one service crate , for the 
operation of training of bulls, 
collection of ‘ semen and arti- 
ficial insemination has been con- 
structed. The laboratory has been 
partially established. The Artificial 
Insemination Centre has been shift- 
ed to the veterinary hospital. Pro- 
paganda work has been started in 
the villages, Mandian, Bunga, 'Ran- 
wan, Bhaini Kamboan, Banjholi 
Kalan and Sekhe. 

PUBLIC HEALTH 

The work of pavement of streets 


and construction of drainage will be 
taken up shortly. For the building of 
Child Welfare and Maternity Centre 
a site at Aniargarh has been prepared 
by voluntary laboixr provided by- the 
people of the respective localities 
who also Avorked out the details of 
work themseh^es. The dirty cessi)ool 
is a thing of the jjast now. 

The Sanitary Inspector and Vac- 
cinator are touring the villages foe 
vaccination purposes. Small pox 
broke out in many villages but it has 
been controlled. Expectant mothers 
get adAUce from the Maternity and 
Child Welfare Centre at Amargarh. 

EDUCATION 

The 26 CO -educational schools are 
showing good progress. More than 
1300 school going children get their 
education in these schools. Tin? 
attendance in the Adult Centres is, 
of course, Ioav but in the coming 


montlis it is expected to be satisfac- 
tory as tire agriculturists are noAV 
free from soAving Avork. 

SOCIAL WELFARE 

Youth Welfare Associatiojis have 
been formed in 30 Aullages. Nearly 
10,000 rirral people attended the 
youth rally of the First DeAmlox)- 
ment Block Avhich Avas organized on 
the Rej)ublic Day under the auspices 
of Dhixri Community Project. 

Agricultural, veterinary and in- 
dustries exhibitions Avere arranged 
on 25 and 26 January; 33 models of, 
compost manure pits, improved 
gnr making furnaces Avere exhibited. 
It Avas the first social Mela organized 
on a huge scale. 

CO-OPERATION 

Thirty cooperatRe societies • in 
different Aullages have been constitut- 
ed and extension propaganda is being 
carried out in the other Adllages. 
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QUESTIJOINJI 

Qitesi/ions 

1. Our attempt to get coconuts 
germinate by leaAdng the' fruits in 
shady corners and young seedlings 
met Avith a high percentage of failure 
due to destruction by Avhite ants. 
Sprinkling of salt Avater kept the 
insects aAvay only for a feAv days. 
What is the best remedy ? 

2.. Also AA'hat is the best method 
for getting the fruits to issue shorts 
earlier ? 

3. There are several mature 
plants in the Ioaa'' hills and foothills 
of the district, some of Avhich bear 
only A-ery fcAV fruits Avhile some 
scarcely ever had any. ' Any reme- 
dial measixres to indxxce them to 
bear more frxx its ? 

(Agricxiltxxral Inspector, North Garo 
Hills) 

Ansioers 

1. Seed coconxits are best ger- 
minated by planting them in a sand 
bed. of about 1-| ft. depth and 
Avatering the beds regxxlarly. The 
nxits intended for raising seedlings 
shoxild be fully mature, having some 
Avater inside. They may be placed 
horizontally in the sand bed, about-^ 
1'^ feet apart. The top portion of 
the nuts should be aboxxt 2 in. beloAv 
the top level of the sand bed. The 
nxits if Avatered regularly and care- 
fully Avill germinate A\dthin 3 or 4* 
months. 

2. If good rh^er sand is used for 
the nursery bed, there will be very 
little Avdiite • ant attack. * Satisfac- 


AnB-WEMB 

tory control of Avhite ants can be 
obtained by treating Avith Benzene 
hexachloride. One pound of the 
Avettable formulation ‘of B. H. C. 
(50 per ceiit.) may be mixed Avith 
50 gallons of AA^ater and applied to 
the soil ijx coconut nxxr series Avith a 
AA^atering can at the rate of about 
one gallon per square foot. 


3. The non-bearing nature of 
the coconxxt palms may be due to 
the use of inferior planting material. 
The palms may, hoAvex^'er, be manur- 
ed AAdth 4 lb. of ammonium sul- 
phate, 2 lb. of superphosphate and 

3 lbs. of muriate of potash. The 
manuring .may be repeated for 3 or 

4 years. This may induce produc-, 

tion of nxxts, , , , . . 
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Close -on the deliberations of the Conference of Development Commissioners recently 
held in New Delhi, has come the approval of the Government of India for the formation of a 
National Extension Service. This new scheme, discussed by the Development Commissioners, 
was earlier recommended by the Grow More Food Enquiry Committee and appeared in the 
final version of the Five-Year Plan. It will not only integrate the community development 
programme during the Five-Year Plan-period, but will also encompass nearly 120,000 villages 
with an overall population of 80 million. In addition, within the area covered by the ex- 
tension programme, intensive development work will be taken up in selected areas thereby 
making community projects a permanent feature of rural development. 

By any yardstick the National Extension Service would be of paramount importance 
to rural development. It would make possible extension work and, community programine 
run concurrently. To be carried, out jointly by the Central and State Governments, the 
programme is expected to commence on October 2, 1958. 
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The scheme is an improvement on the present 
position of the community projects which is for a 
period of only three years. Secondly, it will establish 
a permanent machinery in the rural areas through 
Avhich development work can be canalized. A funda- 
mental change in the approach ol the^ administration 
towards the people has, however, to be brought about, 
if the machinery is to be effective. 

Under the new scheme about one-fourth of the 
country is to be covered during 1951-56. As chalked 
out at present, out of the 1,200 blocks which are 
expected to be taken up during the Five-Year Plan- 
period, T'OO consisting of 70,000 villages and a- popula- 
tion of 46,200,000 will receive attention under the 
community programme ; while the remaining 50,000 
villages and a population of 33 million will be taken 
up under the National Extension Seryice. 

Many important aspects' of village development 
were spotlighted at the De\'eloj3nient Commissioners’ 
Conference. It was frankly admitted that while 
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spectacular resulFslTad'-been-achieved in certain areas, 
there were a few areas where progress had been slow. 
It was also conceded that backward areas had to be 
improved as'the programme envisaged a continuous 
nation aUdevelopment. - ^ - - . 

Among the list of causes which have retarded 
progress in certain areas, the foremost is the in- 
- -sufficient- inapprtance attached to the community 
programme.^' The feeling was unanimous, that such 
apathy should be corrected. 

Some of the remarks made at the Conference by 
Shri V. T. Krishnamachari, Deputy Chairman of the 
Planning Commission, deserve country-wide attention. 
That the achievement of physical targets alone was 
not enough, was emphasized by him more than once. 
It was of the utmost importance that the fundamental 
conception of the community programme was not 
forgo tten ; that it is a people’s movement. Through 
these programmes rural populations were trying to 
improve their standard of living, perilously low, and 
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tlie role of tire project authorities was to' assist the 
developineut of this process. In this context emphasis 
must needs be given hrst to increasing avenues of 
employment and more produc-tion. 

Shri V. T. Krishnamachari also stressed the 
importance of the coGjoerative movement. He went 
so far as to suggest that if possible every family should 
be brought into the cooperative movement. If, in 
the past, tile cooperative movement had not made 
progress in certain areas, it was due to the lack of 
enthusiasm of the villagers. This aspect deserves the 
closest attention of village development authorities. 

Some useful suggestions were made at the Con- 
ference for increasing production. These relate to 
the production of vegetables, poultry farming, develop- 
ment of manurial resources, the construction of compost 
pits for every house in a village, construction of houses 
with indigenous material, and biulding roads and 
bridges. 

The real test of the success, of the community 
programmes would depend on a change of outlook by 
every family, permanent arrangements for good seed, 
local manurial resources, etc. and the establishment 
of multipurpose cooperative societies and village 
councils for village development work. 

A pointed reference was made at the Develop- 
ment Commissioners’ Conference to | the shortage of 
trained village workers, which is jDarticularly acute in' 
some of the backward areas. Today, a latge number 
of training centres exists where village-level workers 
are trained for later absorption in the community 
project areas. More institutions of the kind are of 
prime necessity to execute a national programme of 
this magnitude. That the Development Commission- 
ers who met in New Delhi, have been asked to prepare 
plans for setting up institutions for tiaining basic 
personnel in their areas, is an index of the importance 
rightly attached to the training programme. 

One of the most important suggestions made at 
the Conference came from Shrimati Ditrgabai 
Deshmukh. It referred to the desirability of including 
as many women workers as possible in the com- 
munity j^rogramme. "'Slie suggested that the Develop- 
ment Commissioners might request recognised Avomen’s 
institutions in the country to recommend .suitable 
names. It is un doubtedly true that the life of a village-r 
leA^el-work_er is jiard, and yet without Avomen Avorkers 
in the Adllages,''-anuch of the deA^elopmental Avork 
particularly those in the spheres of social education- 
and health, are likely to suffer. 

{Conidron 'page 20) 


OUR COVER 


The system of placement by desi plough is demon- 
strated. The ploughman carries the manure and 
pours out through funnel attached to the plough; the 
follower drops the seed in the furrow. (Refer article 
entitled '' How to apply fertilizers " page 24) 
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By A. R« VYAS 


A iiO UT 14 miles from the import- 
ant railway junction of Bliusa- 
val on the Indian Central 
Pvailway lies the small village of 
Atravaf in the Yawal tehsil of 
East Elhandesh District on the 
border of South Gujerat. Here 
lives and works an erstwhile lecturer 
in history and economics but now a 
farmer, who bids fair to win the 
certificate of Krishi Pandit for his 
record yield of 8,331 lb. of jowar on an 
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oold that in these parts water was 
available at an average depth of 
25 to 30 feet, and where wells had ' 
been sunk, agricultxme - 'flourished. 
The Atraval [banana sells at a pre- 


S h r S Eknath 
Chaudhuri and 
his brother Shri 
Baburao with 
the prize- win- 


lULiLm lu j-Yurin incuan marKeis, c*;xaui. 
dottedr over the landscape, were the 
■ green banana cultivations, fruitful 
to their owners and restful to the eyes 
of travellers wearied J>y a fierce'mid- 
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Shri Eknath, his 13-year old son and Shri Baburao his brother examine their wheat crop. 


day sun. And wherever there Avas a 
banana field, there AA^as the surfaee 
Avell. 

As our jeep came to a halt under 
the shade of Aullage trees, a croAvd 
of people gathered ■ round. In the 
forefront AA^as a short, thin looking, 
Avhite-capped .,jigure, - the subject 
..of this article arid -my host for the 
day . . — -.- Shri Eknath - Tukaram 
Chaudhuri. 

After the preliminary pleasairtries, ' 
associated Avith the arriA^al of a city-^ 


bred into a village, I plunged into" 
the subject of my enquiry. I AA^as 
curious to knoAv the reasons Avhich 
had impelled my host to throAv up a 
city job for all the hazards of agri- 
culture, dependent upon the vagaries 
of the monsoon. We drank cups of 
tea, nibbled at fruits, dry and fresh, 
and— talked. Some of my earlier 
impressions, - AA^hich • I had formed 
before meeting Shri Eknath were 
AAnong. I soon realized that the 
niari' I talked to Avas not a school- 


master turned farmer, but a farmer 
Avho had strayed into the teaching 
profession, and then come back to the 
calling of his ancestors — agriculture. 
Shri Eknath Chaudhuri’s father Avas 
a farmer and so are his tAVO brothers. 
Eor ten years he taught students 
history in' the day, but in the morn- 
ings and evenings he cultivated 
fields, AA^hich he had taken out on 
lease ! Even AA^hile preparing for his 
M.A. Examination, he did not forget 
to irrigate his ancestral lands. With 
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The prize-Avin- 
ning one-acre, 
plot noAV under. 
>vheat 
























Bhn Eknath’s simple village home 


one hand he turned over the pages 
of his history book, and with the 
' other he turned the moat which 
brought water to his fields. 

METHODS USED 

After a' stay of a little over two 
years in Surat, where. Shri Ohaudliuri 
taught history and economics at the 
' M.T.B. College, he turned his back 
finally, on what he thought a blind 
alley. He found the climate of 
vSurat unsuitable, and the call of the 
land was too powerful to be resisted. 
This was in 1950, when he took over 
the management of his 4-acre plot. 

The one-acre plot; which Eknath 
Chaudhuri entered for the competi- 
tion, was land that had been inten- 
sively cultivated since the day he 
took charge of it. Erom the end of 
Eebmary' 1952 till: June the same 
3^ear, it was under onions. After these 
had been harvested, the land w’as 
harrowed twice and applied 15 cart- 
loads of farmyard' manure. The 
rains were late and scanty last June, 
Shri Elmath told me, and therefore 
he delayed the sowings till July 22. 

'.‘ •Any special v^iriety of seed 
used,’’ I asked, and the rate of 
sowing I 

‘^1 used a local: variety called 
Aispuri ” at the rate of 10 lb. to 
the acre. The methojd used was drill 
sowing and space between the rows 
was about 14^','” he answered. 


In about a week, there were good 
rains for about 8 to 10 days which 
helped germination. The crop was 
thinned, leaving a distance of about 
a foot between each plant. Inter- 
culturing w’as delayed a little to check 
the height of plants, and weeding 
was done. Superphosphate was ap- 


plied to the smaller, stunted plants 
at the rate of 40 lb. per acre. 

This was followed by a second 
interculture. In Sej)tember, the 
lower dry leaves were removed from 
the groAving plants, and this practice 
Avas continued^ jat^vaekly interA^als - 
^ [Oonich 071 /page 32)'' 
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I N the Punjab; gram is culti-. 
vatecl on 2 . 5 million acres 
and is thus next in importance 
to wheat as a food crop. 

Its yield, however, is very low 
and in most areas is no more than 
5 md. of gx’ain per acre. 

This low yield is due to a number 
of causes, but the most important 
is the wilt disease. This disease 
is not serious in irrigated areas 
but causes great loss in the dry 
districts of Ferozepore, Hissar, Eoh- 
tak and Gurgaon. In some years 
the crop is wholly destroyed by 
this disease and, on the average, the 
toir taken by it is not less, than 15 
per cent of .the crop. The loss 
caused by this disease, therefore, 
is very great. 

HOW TO KNOW GRAM WILT ? 

Gram wilt attacks the root system 
of the plant. As a result of this 
disease the roots of the x)lants turn 
bl ack. They are unable to absorb 
water and food material from the 
soil and soon they die. The parts 
of the plant above the ground first 
turn - yellow, then brown and last 
of all they wilt and dry up. Plants 
wilt and die both in the seedling 
stage and at . the time of flowering. 

WHAT CAUSES GRAM WILT? 

Some 'believe that- the disease 
is due to a fungus. Field obser- 
vations, however, have shown that 
high temperatures at the„ time of 
sowing and ' flowering and lack of^ 
moisture in the soil lead to- wilt 
Ingram. 

HOW TO CONTROL GRAM WILT? 

In order to protect your crop 
against this disease you should do 
the following things : . 

1. Yon should take steps to 
retain all available moisture in 
the soil. This can be done by 
loosening the subsoil during the 
monsoon. After a rainfall of about 
a couple of inches during summer 
you should stir the surface soil 
with the country plough. Then 


you should make a ditch with a 
ridger attached to the horse-hoe. 

2. After this has been done the 
soil should be dug up six inches 
or seven inches vuth a fn.^’row- 
turning plough, like the Raha or 
the Hindustan. This roots out all 
weeds and the rain that falls soaks 
easily into the soil. 

3. Towards the end of the mon- 
soon the ploughed field should be 
stirred once or twice Avith the horse- 
hoe or the country plough. The 
land should then be left to chy 
for . a day and then the Avoodeii 
plank or soliaga should be run to 
IcA^el tlie land. The soil should 
finally be bar-harrowed and. left 
till tlie soAving season. 

The extra expenditure invohmd 
in ploughing, one acre of land by 
the aboAm method amounts to 
Rs. 20 and the net profit has been 
shoAvn to range from Rs. 39 to 
Rs. 74 per acre in different t3^es 
of soil. MoreoAmr, the good results 
obtained in the reduction of the 
disease and increased ^deld from 
this practice are not confined to 
the first crop but are carried OAmr 
to several years. 

4. Time of sowing : Results of 
experiments carried on for a number 
of years have shoAAui that you can 
lessen this disease of gram by soAving 
your crop a little later than usual. 
Farmers often soav gram Avhen there 
is rain dining the month of Septem- 
ber. ''Tliisjs a mistake. You should 
SOAV your crop, not in September 
but in the second or third Aveek 
of October. 

5. Pro])er method of solving : The 
' broadcast ’ method of soAAdng gram 
increases Avilt disease. You should 
SOAV gram by the ‘ pora ’• method 
i.e. by pouring it. through a tube 
tied behind the country plough.- 

As far as possible gram should 
be soAAUi alone and not mixed Avith 
wheat, barley, or oilseeds.- If mixed 
cropping cannot be- xlone aAA^ay 


Avith you should soav gram and the 
other crop in alternate roAvs and 
not mixed together. 

6. Improved variety : G. 24, a 
broAvii- seeded strain of gram eA^oh^ed 
in the Punjab, has been found to be 
most resistant to the Avilt disease. 
If your croj) is badly affected by 
Avilt disease you should substitute 
tills variety for the local gram. 

7. Time of irrlgaiion — if available : 
Gram in the Punjab is mostly groAvn 
in the dry iinirrigated tracts of 
the State. If, hoAveA^er, irrigation 
is available then you should irrigate 
your crop, once during No a'' ember 
or December. Results of exjieri- 
ments extending OA^er several years 
have shoAvn that by doing this Avilt 
disease is reduced and the yield is 
greatly increased. You should not 
irrigate your crop during February 
or March as it Avill not be necessary 
and may harm your crop. 
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T he approach of summer is the 
time for the sowing of cucum- 
bers and melons. A variety 
of cucurbit vegetables are also so^vn 
at about this time. The cucurbits 
are very sensitive to cold and can 
bear prolifically only ydien there is 
plenty of sun and air. So early in " ' 
spring the cultivator assiduously 
prepares his land to sow his cucurbits 
so that he may sell the cool cucum- 
bers and the luscious melons in the 
nearby city markets in the scorching 
heat of the summer months of May 
and June when they are in great 

,^--'The red pumpkin beetle Aula- 
copliora foveicollis is a relentless and- 
destructive pest of all cucurbitaceous 
plants especially .in the nursery. 
The adult beetles appear on the 
germinating plants by the beginning 
of March or earlier if fairly optimum 
temperature prevails. They rapidly 
increase in number by about the 


middle of AxDril and . cause serious 
damage to young plants of cucum-' 
hers, melons, watermelons, gourds, 
tinclas, ghiatories, pumpkin, etc. 
So far it has not been observed to 
cause any damage to Jcarela plants. 
Except jDerhaps in the hilly tracts, 
the pest has been recorded almost 
from all the States in the Indian 
Union where cucurbits are grown. 
An allied species, Aiiloco^yliora airi- 
pennis Fb. also occurs in North 
India in association with Aulocopliora 
foveicollis but this species is easily 
distinguished from the latter by its 
black colour. Moreover its damage is 
also much less pronounced than that 
of the red pumpkin beetle. Outside 
the Indian Union the pest has been 
reported from Ceylon, Australia, 
Mesopotamia. Sudan and the shores 
of the Mediterranean sea. 

As has been already stated it is not 
only the cucurbit vegetables that 
suffer destructive loss due to the 
damage caused by this beetle but 
oftentimes extensive fields of mel- 
ons are also completely devastated. 
If the adult infestation is serious at 
the early stage of the croj), the crop 
may completely fail. 

The adults mate readily soon 
after emergence and the females 
usually start laying eggs in about a 
week’s time after mating. Eggs may 
be laid singly or in clusters and they 
are generally laid at night. Eggs are 
invariably laid on the surface' of 
mo ist soil-o:ound., the"~TJase of the 
plants, in cracks or on small clods 
of earth under the plants in shady 
places. One female may lay as 
many as 300 eggs in 8 or 9 batches. 
The freshly laid eggs are yellowish 
in colour which gradually turn 
orange. They are somewhat spher- 
ical -ih^'^sKape and each measures 
about 0.6 mm. in diameter. The 
eggs hatch out4n 6 to 15 days depend- 
ing on the prevailing temperature 
and humidity. The freshly hatched 
larva is slender in form and is about 


1.2 mm. long and about 0.28 mm. 
broad across the bod5^ The full 
grovn larva measures about 12 mm. 
in length and 1.6 mm. long and 
about 3.5 mm. broad across tlie 
mesothorax. The adult beetle mea- 
sures 5.5 to 8.8 mm. in length and 

2.3 to 3.5 mm. in breadth. 

The newly hatched grub is very 
active and it immediately bores into 
the roots or stem of the cucurbit 
plants. In plants bearing fruits, 
tlie damage by the grubs is also 
extended to those fruits that just 
touch the soil. Secondary infection 
by fungus has also been observed in 
the damaged area of the fruits. Tlie 
grub j)eriod lasts for as many as 23 
days under favourable conditions. 
Wlien full fed the larva leaves the 
plant or the surface of the soil and 
pujDates under the soil at a dex)th^ 
sometimes extending up to 10 ins. 
While pupating the larva builds a 
water-proof cdcooai to protect itself 
from irrigation water. The pupal 
stage lasts from 7 to 17- days depend- 
ing on the temperature and humidity 
of the soil. The adults normally 
live for oyer a month and the total 
life -cycle occuj)ies from about 60 to 
85 days. There are five generations 
of the pest during one year. 

Though the}^ appear in March^the 
activity of the pest maj^ be said to 
last for about six^onontfis from April 
to the end''bT September'. The adult 
beetles go on feeding on the soft and 
tender leaA^-es of the cucurbit plants, 
sometimes completely defoliating it 
and bringing about its total destruc- 
tion. From October onwards the 
activities of the adult beetles slow 
dovn and by November they enter 
into hibernation. The beetles usually 
hibernate singly or in groups under 
any dried twigs, leaves, or other 
vegetation. The hibernation period 
lasts for about four months and the 
beetles begin to a^Dpear again in 
March. 
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As tlxe beetles coming out of 
liibernation in the spring are most 
destructive and the source of future 
troubles, all efforts should be made to M 
control this pest just at the verj^’ out- }A 
set.O’^All old creepers, grasses, bush- Svl 
es, etc. which serve as shelter for the 
hibernating beetles should be collect- '-A' 
ed and burnt in time. So far as the 
adult beetles are concerned, they 
can be collected in large numbers 
during the early hours of the day ..j’- 
Avhen they are generally inactive and 
destroyed. Dusting with Paris 
green mixed with ashes or fine dust 
in 1 : 8 ratio bj" weight gh^-es quite - a 
good results. y^busting with lead 
arsenate in proportion of 1 : -30 ^ 
also gives satisfactory resulf^^ Dust- 
ing with Paris green or lead arsenate &■ 
should be done early in the morning 
and should be repeated every week if ' >■ 
the infestation is high .VJ^bo far as the a 
grubs and pupae are concerned the 
onl}^' feasible method of control is to / 'A 
thoroughly plough the field after the i;] 
spring crop is harvested. Pouring "0/ 
strong tobacco decoction round the ||*j 
roots of the plants is also helpful 
in destroying the grubs and pupa3 to 0 
a certain exteht.k^Dusting with some 
of -the recently disco A^ered organic 
insecticides lil^e DDT or BHC in very M 
Aveak doses, say 3 per cent has also 
giy'en encoitraging results recently, r > 
It has hoAvever been observed that jvg 
rthe cucurbit plants arewery sensitwe K 
to these organic' ihsecticides^i'cL in 
many cases of dusting phytotoxic" 
symptoms haA^e appeared. If there- ^ ^ 
fore dusting by these organic insec- 0. 

, ticides is resorted to, it should be 
.done- Avith utmost caution under 
expert super Ausion. It may hoAV- 
CA^er be emphasized that it is far 
safer to resort to the old and Avell 
tried inorganic insecticides to deal a 
pest of this kind than the recently dis- 
coA^ered organic insecticides, avIioso 
residual effects on fruits and A^ege- 
tables last long and Avhose exact 
nature is not yet ci early knoAvn. 
















AULOCOPHOPvA FOVEICOLLIS LUCAS 


1. An egg 


3. Full grown grub 
5. An adult beetle 


A young grub 
Pupa in cell 

A7i adult beetle feeding on a 
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5^ SmkLL-POX IS A 
HIGHLY INFECTIOUS 
DISEASE CAUSED BY 
A TINY ORGANISM 
KNOWN AS VIRUS 


""Tt begins Avith fever, body ache and severe head- 
ache. The fever lasts for three days and subsides 
Avhen a rash appears on the body. The rash 
starts on the face and is most prominent on the 
face, arms and legs. The skin breaks out in small 
red eruptions which become bigger and change into 
blisters filled with fluid which later on turns 
into pus within a week. When the pustules (pus 
filled blisters) appear, the temperature again rises and- 
remains for a week. .. 

An unprotected person develops sj^mptoms of 
small-pox in about ten days after he has come in contact 
with an infected person and the virus has entered his 
body. 

THE GREAT DANGER OF SMALL-POX IN INDIA 

In spite of. the fact that medical science has Tong 
possessed a safe and effective means of preventing small- 
pox by vaccination, we have failed to take full advantage 
of this, with the result that several thousands of cases 
of this disease occur every year in India out of which 
m ore than half prove fatal. Ik has-been observed that 
out of a 100 small-pox deatlisTn our country 20 children 
die before the age of one year, while more than 30 die 
•before the age of 10. From this it can be seen that 
small-pox is deadliest to children. The protracted 

* Contributed by^he Ministry of Health, Government of 
India. 


course of this disease and the resulting suffering of the 
afflicted is unbearable. 

SMALL-POX IS A CURSE 

What happens to those who survwe an attack of 
disease ? The deep scars or ''pock marks” of small-pox 
left on the face and other parts of the patient’s body 
disfigure him and mar his appearance. At times dis- 
figurement of the face may prove a disqualification in 
securing a job. A serious attack of small- pox may even 
result in leaving thejpatient blind^or deaf. — 

WHEN AND WHERE SMALL-POX STRIKES 

Smafi-pox can~strike people of all ages, but it is 
more often fatal to young children, and is most prevalent 
'-during the cold season. It usually starts in November 
and lasts till May, with January and February as the 
peak months. _ - . _ 

HOW SMALL-POX SPREADS 

The virus that causes the disease lives in the skin 
eruptions and discharges from the nose and throat of the 
affected person who can transmit the disease from the 
very day he falls ill. Since the virus lives only a short 
time outside the body, the disease is most often spread 
by direct contact with an infected person. Another 
possible means of transmission is by air or dust ; the 
scabs, if allowed to drop off anywhere indiscriminately, 
can be highly infectious as the particles of these scabs 
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which contain the virus can be blown aroixnd by 
the wind and infect healthy people. The small-pox virus 
either from the articles contaminated by the sick 
person or in the dust^may be easily carried straight 
into the upper respiratory passage by the apparently 
harmless habit of picking- of nose. This habit should 
be avoided particularly during small-pox epidemics. 


TREATMENT 

There is no specific cure for small-pox. Competent 
medical treatment will, however, make the patient 
more comfortable and protect hin\from possible com- 
plications. _AlLcases -khould be~ isolated either in the 
hospital or in a separate room at home and 'themnrse 
or mother, as the case may be, should always disinfect 
her hands and clothes after touching the patient. All 
the utensils should be kept apart. Proper nursing is 
essential. A case of small-pox should be notified 
immediately to the nearest Health Authority and no 
visitors should be allowed. ‘Wlien the, scabs start 
separating from the body, they should all be carefully 
collected and burnt. All clothes and bedding of the 
patient shoidd be boiled, washed land aired in the sun. 










FACTS ABOUT VACCINATION 


' Vaccination is a safe and simple procedure. A small 
amount of small-pox vaccine is painlessly introduced 
into the skin. In a few days, if the vaccination Takes’, 
the sjiot where the vaccine was introduced becomes 
inflamed and swollen and an eruption develops. 
This area should be kept clean and dry until the scabs 
fall off in about three weeks’ time and no dressing 
should be applied. Medical research has proved that 
vaccination provides immunity for at least o to 10 years 
or even longer. 


WHEN TO VACCINATE 


All infants sliould be vaccinated before they are 
one year old, preferably between three and six months. 
This is the age when an infant cannot scratch and does 
not feel jDain. The earlier the vaccination is done the 
better, as one can never say when small-pox may strike 
at a baby and bring suffering and disfiguration or even 
death. 

It is advisable to get re-vaccinated during epide- 
mics if the last vaccination was more than three years 
ago and it is also better to get each child re-vaccinated 
before he starts going to school. 


ONLY VACCINATION CAN SAVE 

There is only one sure way of protection against 
this dread disease ""and that is vaccination. We can 
best serve the cause of health if we vaccinate all children 
within a year of then birth and if this done systema- 
tically and conscientiously, small-pox will ultimately be 
eradicated from our countr}^ We must all cooperate 
in this campaign to safeguard and protect the health of 
our future generation. 

Every Health Department in every State has 
.arranged for vaccination facilities within easy reach and 
trained vaccinators are always ready to render all 
possible help. It does not cost anything, but the price 
paid for neglect may be the life of a dear one. Remem- 
ber that it is an anti-social act to hide a case of small-pox 
from the local Health Authority for this endangers the 
life not only of the patient but also of the other members 
of the famil}^ and his neighbours. , 
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Dehorned cow 


1 Horn bud 

2 applying caustic 

3 dehorned heifer 
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r HE most spectacular type of 
the natural weapon of defence 
is, of course, the horns of the 
quadruped. Every one lias been 
impressed by the great variety of 
horns in severals pecies of mammals. 
There is difference in shape, size 
and dimensions from breed to breed 
and in individuals as Avell. PerhajDS 
it Avill take a dizzy pace to go into 
its origin. It is not known at Avhat 
stage of develojiment the cattle deve- 
loped the horns, and what effect the 
long process of domestication had 
on them. The hornless cattle gene- 
rally known as the polled cattle 
Avere found in Egypt as far back as 
2150 B. C. (Hammond — 1950). The 
Mohenjodaro bull possessed very 
long and Avell-shaped horns possibly 
in 500 B. C. or so. HoAvever, it is 
believed that polled varieties evolved 
as a mutation from the horned varie- 
ties. In the dairy Avorld there is a 
great tendency to like polled cattle 
Avhich is understandable on many 
scores. The polled cattle could be 
raised by selecth’-e breeding of anim als 
naturally hornless over many genera- 
tions, andjt is' a Irag long^draAvn- 
process.;' HoAvever, in order to satis- 
fy the immediate need of dab^ymen, 
polled Awiety could be obtained by 
•artificially dehorning the young cal- 
ves. Under the present system of 
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stall feeding of dairy cows, their 
horns become a source of danger 
than anything else. Some of the 
finest cows have lost their mammary 
glands as a result of injury from the 
horns and since man is taking care 
of them, they do not need them any 
more. This article will deal with 
one of the imj)ortant metliods follow- 
ed by successful dairymen in many 
parts of the world. Anyone ^vho 
could judiciously folloAV the technique 
would have a polled herd thereby 
minimizing the incidence of udder 
and other j)aneful injuries and the 
consequent mastitis. 

The application of chemicals such 
as potassiupa hydroxide (caustic 
potash) or antimony trichloride over 
the 'horn -bud’ of young calves, use 
of electric dehorners and surgical 
operations at later stages, are the 
methods employed in producing a 
polled herd. 

PROCEDURE 

The dehorning of young female 
calves between the ages of two to 


M 

three weeks gives, excellent results 

' : 

and the technique is also simple. 

With caustic potash stick-the- dioru- 

1 j 

bud’ could be cauterized and furtlier 


development of the horn arrested. 


The ‘horn-bud’ is a dermal growth. 


later development enables it to get 
attached to the skull bones and 
become part and parcel of it. How- 
ever, a small percentage does not 
get attached to the skull bones but 
remains mobile. The 'horn- bud’ by 
palpation should be located and 
the hair around it clipped close to 
the dimensions of a silver rupee 
coin. The perimeter of this clipped 
circle sliould be smeared with 
vaseline and the drorn-biid’ cleaned 
with a little spirit and a drop or 
two of water placed over it. ¥/ith 
a caustic potash stick rub the 
diorn-bud’ with a circular motion for 
a minute or two till the top layer 
is x^ealed off leaving a raw reddish 
surface. Too mirch nibbing should 
not be done since that will lead to 
bleeding^. At the same time there 
shoirld not be any part of the ‘horn- 
bud’ left out since that will tend 


Bunch of dehorned heifers 


to gro\y:.-"^Affei* the complete 
removal, dust the area with zinc 
oxide and wipe off the vaseline. 
The calf has to be kept tied up 
for a day or two in order to prevent 
any injury to the treated part. 
During this operation tlie calf should 
be kept under restraint. Caustic 
potash is painful and antimony 
trichloride is less painful. Any of 
them coidd be used for this purpose 
depending upon their availability. 

Dehorning at adult stage needs 
surgical operation and there is 
the risk of profuse bleeding. 

The dehorning of female calves 
is advisable on economic and safety 
considerations. It prevents injuries 
to the animal, chances of horn 
cancer and injury to the attendants, 
it further tends to make tixe cows 
more docile >nd easy to manage. 




Caustic applied 
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Family privy in the backyard garden 


HE attainment of iiational government in India 
lias focussed the attention of the people towards 
the development of the Indian villages. It is the 
main part of the Eive Year Plan and the develop- 
ment scheme launched in the country. These projects : 
■will tackle the various problems of the villages. One 
of the most important problems that will confront any 
village worker is the dirt and filth lying scattered all 
over the village. There is no proper and productive 
provision of its disposal with the result that it becomes a 
source of various diseases. Diseases mean impoverish- 
ment and heavy economic loss. The approaches to 
the village are offensive. Dirt and degradation go 
together. 

This liability can be turned into a most valuable"* 
asset. How? By converting it into organic manure 
compost. 

^/In order to make up her food deficit India must 
increase the per acre production, of grain. At present 
it is too low as compared with other countries. 

There are various causes of such low yields in India. 
An important one of them is poor manuring. Whenever 
a suggestion to manure the crop is given to a farmer he 
expresses his inability to do so due to high cost: ~ It*hr-so - 
if he has to purchase the manure but little does lie realise 
^ that he is wasting ions and tons of important organic 
manure in allowing the night soil and the urine to go 
waste and spread diseases. They are very rich in 
manurial contents as follows; — 
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By B. L. CHOUDHARl 


Percentage of 

Night soil 

Urine. 

Both 

combined 

Water 

72.2 

96.3 

93.5 

Organic matter 

19.8 

2.4 

5.1 

Nitrogen 

1.0 

0.6 

0.7 

Phosphorus 

1.1 

0.17 

0.26 

Potash 

0.25 

0.2 

0.21 

Lime 

0.62 

0.02 

0.09 

Magnesium 

0.36 

0.02 

0.06 


2 . 

i! 
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It is because of this richness that the manure from 
these is knovn as ' sonkhat ’ — golden manure. 

SEVAGRAM EXPERIMENT 

A system of making manure from the night soil and 
urine has been evolved at Sevagram. The experiments 
were conducted with definite aims of productive disposal 
of the night soifiand to relieve the sweeper from this in- 
human work" so that his services can be utilized for other 
better works in order to gradually raise his social status^ 

As a result of these experiments a model ‘ sandas ’ 
(latrine) has been evolved ^^rich has the following 
advantages : — ^ 

1 . During the whole manii)ulation night soil is not 
touched by hand 

There is no fly menace • - * 

The excreta always remains covered and never 
jnesents an ugly sight 

A manure of high quality" is produced in the 

shortest time ' _ _ - 

5. It is cheap, simple and easy_to_ consfruct 

TYPES_^ ' 

There are two’ types of this ‘ sandas ’ : (1) a single 
cabin like structure meant for a family and (2) a battery 
of such structures, having 6 compartments and is meant 
for a community of 50 to 60 people. 

Both types of latrines consist of two parts : (1) the 
trench in which the night soil and urine falls and (2) the 
superstructure for privacy. 

FAMILY LATRINE 

It consists o£ a superstructure kept over a trench. 
The trench may be 8 to 12 feet long, 2 feet wide and l-J- to 
2 feet'deej). The bottom width of the trench should" be 
less than that of the top. If the sides of the trench are 
perpendicular they may show a tendency to collapse and 
the superstructure may become unsteady. The soil 
taken out. of the trench should be dravm in a ridge form 
towards the frontside of the superstructure. 










FAMILY PRIVY 


^ CROSS SECTION 
OF COMMUNITY PRIVY 


DOOR HERE 


MOUND OF SOIL 


CROSS SECTION 
OF FAMILY PRIVY 
READY FOR USE 


WOODEN 
FORK ■ 



WOODEN RAM 
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The superstructure for such a latrine is a square 
cabin made of matting on a wooden frame and provided 
with wheels on which it can. easily be moved. The 
structure is broader and heavier at the bottom so that 
it may not be easily blown dovai. The accomx^anying 
sketch gives detailed measurements and idea of its 
construction. 

The seat for squatting consists of a few wooden 
planks nailed to the bottom with a.,convenient size of 
opening in the middle. 

COMMUNITY PRIVY ^ 

This con^s.ts-of a double battery of sucli structures 
made in one over a pucca trench. The total depth of the 


trench is lour feet. Out of this only 2J ft. is below the 
ground level and 1.1 ft. above tlie surface. The widtli 
of the trench should be 2 .1 ft. It is convenient to have 
six compartments each of 3 ft. widtli. The seats consist 
of wooden planks keiit over the trencli for wliich a grove 
is x»rovided on the top as is shown in the accomxoanying 
sketch. The planks of seat should be 6 to 8 inches wide, 
one inch thick and 2^- ft. long. For tlie sake of economy 
it is suggested to have two trenches side by side with a 
common middle wall. The night soil and urine has 
corroding action. It is therefore necessary that the 
walls and the bottom floor of the trench should be built 
with brick in lime mortar. Cement should not be used. 

Location for the community yrivy : It should be 
located on a high ground at least 100 ft. away from the 
residence and any well and should be on the side of the 
village away from the prevailing wind. 

MANIPULATION 

The method of using botli tyx:)es of latrines is the 
same. Before using a thin layer of grass is sxu’ead in the 
trench. The latrine is then ready for use. 

Every one who uses it should after using it cover the 
night soil with a handful of dry soil. The chy soil of the 
trench piled near the family 'sandas’ is utilised for this 
X)urx)ose. In case of community x^rivy dry soil is kex^t in 
baskets inside the ‘sandas’ ready at hand for use. As 
much of dry grass, rubbish, weeds, .'etc., as available, 
should be used, to cover the night soil. This lielps in 
checking down tlie offensive smell and increases the 
■ quality of the manure. 

Every day the contents should be spread out level 
with a wooden rake, covered with a fresh layer of vege- 
table rubbish, and lightly rammed. 

Close the section when it is full for about three 
months and start another. In case of the small family 
XDrivy move on the structure furtlier on the trench. 
The manure is ready in about 2 to 3 month.®'- after 
closing. It may then be dug out and used. 




















A pucca community 
privy 














A self-propelled lieading^ machine operating* on an Australian wheat farm 
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O N aligliting from tlie bus ou 
my way to Bute, South 
Australia, to pass a couple of 
days in the midst of a wheat and 
slieep farming community, I was 
greeted by the cheery and Avinsome 
smile of Mrs. Heiairich Avho had 
come to meet me. Though by that 
time I had been in Australia for 
more than one year and had taken 
a number of pleasure trips through 
the countryside and had been told 
about the efficient Avheat farming 
methods and great prosperity of the 
farmers, this was my first opportunity 
to come in direct contact with the 
people who Avere the backbone of 
tlie industry. HaAdng been used to 
the subsistence farming methods of 
Indian agriculture and the chronic 
poAmrty of the Indian farmer, I AA^as 
indeed pleasantly sui-prised to meet 
. the . AAo'fe of an Australian Avheat 
farmer, tastefully dressed in an 
attractiAm spotted sundress, haAnng 
a full head of hair, neatly pleated 
and folded and Avith an expressicn 
radiating happiness and geniality. 
From that moment onAvards there 
Avas in store for me a long series of 
valuable experiences and pleasant 
surprises about their Avays of farming 
and their Avay of life. 

Mrs. Heinrich led me to her Avait- 
ing car — a big De Soto Saloon— and*' 
Avhisked me along a graA",elly road 
at 55 m.p.h. toh er farm about 
20 miles aAva}^ Soon Ave reached 
the farm house — an imposing one- 
storeyed stone building Avith sloping 
galvanized ii’on roof— nestling in the 
shade of gum trees. Mi’. Heinrich 
Avas still busy harvesting Avheat, 
as Avas eAudent from the silent thud of 
the tractor in the field. The farm 
house had a covered A^erandah all 
round to keep it cool during the 
hot sunny summer and a 
- of flower beds in thefront and kitchen 
garden in the' back, . a testimony of 
the inborn loA^e of the AiistralianTor 
floAAm’S and home gardening. We 
fUo hon.«p 
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An Australian Avheat farmer checks the quality of the crop being' harvested 
Avhile his assistant fills the bags Avith the grain 


the back door and sat doAAm in the 
kitchen to quench our thirst AAuth 
. cold beer — the 

drink. Mr. j^/^^w-aiian national 
k^-^"^einric had seen the 
car arrhm and after about 15 minutes 


House of a Avheat farmer. Wind mill in the back- 
ground generates., ^electricity. Tractor and utility 
car in front 


he Avallced into the kitchen in his 
AAmking togs, coA^ered Avith tractor 

chaff and 

oil ahcFgreasg^V^ks td^lanS,e Jiad a 
dust from head to feer. i^?ctivice, 
Aveather-b eaten light broAm 


Seeding implements for sowing Avheat on* the 
Heinrich Farm 
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big sturdy strong liaiids and aji 
appearance of intelligence and well 
being and prosperit}^ and content- 
ment. After drinks we set out in a 
truck to see the farm. 

SOIL AND CLIMATE 

The landscape where vast expanses 
of golden, sun-kissed wlieat fields 
intermingled with large patches of 
bare red-brown soil to be seeded 
next season, presented a cliequered 
appearance. As far as the eyes 
could see there were fertile fields of 
wheat one after anotlier, delineated 
only by the wooden fences, till 
they merged with the distant shim- 
mering purplish grey horizon. 
Australian wheat is grovm in a 
'wheat* belt’ extending from the 
east through New South JVales to 
Victoria, South Australia and 
Western Australia in the west. On 
an average wheat occupies about 
50 per cent of the cultivated agri- 
cultural land, the actual acreage 
depending upon the season and 
economic conditions of the world, 


evapoi’ation. In some parts of 
Soutli Australia wheat is grovm 
where rainfall is as low as 7-| inches 
during the growing season. The 
Australian plant breeder has served 
Ixis countiy well by producing some 
good drought-resisting wheat varie- 
,ties which have opened up vast 
areas of land which otherwise would 
liave been considered hopeless for 
tlie plough. The winter temperatures 
are not so severe as to inliibit the 
groAvth of the crop, while the onset 
of the hot, dry summer at the end 
of the growing season facilitates 
early maturity and harvesting witli- 
ont any risk of rain. 

HEINRICH FARM — TYPICAL 

ADSTRALIAN ‘SMALL* FARM 

Heinrich farm was about 800 acres 
in area. Most of the Australian 
wheat is produced on 'small farms’, 
600 to 1200 acres in area, which are 
worked by the ovmers or share 
farmers (share farmer is responsible 
for labour and production while 
land, equipment and finances are 
provided by the other partner). 


liarvester-thresher, all cultivation 
implements and accessories, vtwo 
trucks, a set of spare parts and 
workshop. Because of the complete 
mechanization . a farmer is able to 
manage 600 to 800 acre farm single 
Ixanded. The average yield of wheat 
is 16 to 20 bushels (i.e. 1000-1200 lb.) 
per acre though there are certain 
wheat areas like Wimmera in Vic- 
toria and Riverina in New Soutli 
Wales where average yields of 30 
bushels per acre are frequently 
obtained. 

Presently we arrived in a fenced 
paddock in which about 500 head 
of sheep were grazing on the scorched 
stubble. Seeing us approach they 
scampered together, retreated and 
stood in frightened little groups 
watching us enter the paddock. 
Most of the wheat farms follow the 
monocultural system, i.e. wheat is 
grovm during winter, leaving the 
land fallow in summer, year after 
year. This single crop farming 
system is risky during drought 
years and detrimental to the natural 


* >j 


since next to wool, wheat is the 
most important item of Australian 
export trade, 1/2 to 3/4 of wheat 
produced being available for export. 
The soil and climate of this zone 
are exceptionally well suited for 
the wheat culture. Wheat is a 
dry crop in Australia. The rainfall 
of this iDclt is 10 to 25 inches most 
of which (8-20 inches) is distributed 
and concentrated in such a way 
that it is received during the wheat 
growing season. Due to prevailing 
low temperatures at that time very 
little of the precipitation is lost by 


The wheat land is characterized by 
gently rolling topography which 
makes large scale mechanization 
possible. The combined harvester- 
thresher was still indefatigably at 
work, reaping and stripping and 
threshing and bagging the wheat. 
It is indeed a boon to the Australian 
farmer contributing in a large mea- 
sure to low production cost and his 
general prosperity. Heinrich farm 
like, any other farm was making 
full use of all the modern improve- 
ments in mechanized agriculture ; 
it had its own tractor, combined 


soil- fertility. During recent years 
due to the prevailing high prices of 
wool, a number of farmers have taken 
to mixed wheat and sheep farming. 
Mixed farming of wheat and sheej) . 
is a^profitable and sound agricultural 
proposition. The cafe of the sheep, 
theii’ shearing, rearing of fat lainbs, 
etc. do not interfere with wheat 
culture, while they definitely add to 
the income of the farmer by Avay of 
w^ool and lambs -and To the soil 
fertility by way of manure , which is 
so very essential for the land. The 
soils are generally deficient in nitro- 
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gen andi)liosphoras ^yhile, potassium 
is present in sufficient quantities. 
Wheat is always fertilized with 
superphosphate to meet the phos- 
phate deficiency in the soils, while 
nitrogen status of the soil is main- 
tained hy leaving the land fallow 
during summer or growing a pasture 
when some sheep and stock is 
m aintained on th e farm . In sum m er 
it is not possible to grow any other 
crop while in winter other grain 
crops like oats and barley can be 
gro-wn ; however, these crops have 
no market unless they are grown as 
fodder for the farm livestock. 


as 96 miles a day to and from a post- 
primary school, while others were 
excluded because of the distance or 
cost of board. 


Australian wheat lands are for- 
tunately free from the menace of 
noxious weeds or ravages of insect 
and bird pests, but wheat rust is a 
dreaded fungus disease in certain 
parts of the wheat belt. Australia 
is literally overrun by rabbits. The 
rabbit is considered to be the greatest 
enemy of Australian prosperity and 
economy. It is a universal curse of 
grass-lands and pastures. Without 
the rabbit Australia could carry 
25 per cent, more stock. While 
traveUing through the countryside 
or walking on the farms I^ came 
across many of them, squatting on 
their hind ' legs along tlm roadside 
or on the farm track, eternally 
munching at the green brown feed 
of the golden fleece. The Australian 
farmer spends a considerable effort 
and fortune to eradicate his enemy. 
Heinrich farm had a special plough 
to dig deep in the rabbit warren 
while bn another farm I saw the 
farmer commission a bulldozer to 
completely demolish and destroy the 
warrens which run deep and in 
many directions; - 


Water supply for domestic pur- 
poses and livestock is a hard 
problem ; Heinrich faim had its 
water brought from a distance of 
40 miles. Some farms which were 
not so fortunately located had 
underground, cement tanks which 
were filled with run-off water from 
the sloping galvanized iron roofs 
of the farmstead during the rainy 
season and water pumped for con- 
sumption. All the farms visited 
by me had running water and some 
of them had hot and cold watei 
service. Water for the stock is 
collected in tanlrs and dams during 
the rainy season and used all the 
year round. Most of the farmers 
had their own electric plants operated 
either by an engine or a wind-mill. 
Most of them had many modern 
conveniences in their homes such as 
refrigeration unit, vacuum cleaner, 
electric iron, telephone, wireless set 
and the car. 


LIFE OF THE FARMER 


Every wheat farmer invaiiably 
lives on his property ; consequeiitly; 
he has to live at a considerable dist- 
ance from a sizeable country town. 
The further he stays from the town, 
the less he and his family can avail 
themselves of health, education, 
tradine:, cultural and other com- 
munity services. .Holt m his socio- 
logical -survey of,,- wheat farms m- 
Vietoria observed that the most 
frequent size of a property was 
960 acres, and half the farrners were 
more, than three miles .from an 
all-weather road, 13 miles from the,, 
doctor, 13 miles from a bank o.i 
miles from- a s.tore selling furniture, 
some children were travelling as lar 


morning. 


Isolation from the neighbours and 
a solitary life are the stock-in-trade 
of a farmer. Nearest neighbour to 
the Heinrich family was 2^ miles 
a^vay while some wheat ^ farmers 
I visited had no other family living 
within a distance of five miles. 
Their contacts with the outside 
world are through telephone; jvire- 
less and car. Going to to'svn is a 
big occasion for all of them. If his 
child can travel 96 miles a day to a 
school it is no wonder if the farmer 
and his family, do 150 or even 200 
miles a day to attend a race meetmg 
or a Tootie’ or a ^cricket’ match. 
I had an opportunity to do 200 miles 
to attend a race meeting and 60 
miles to attend a party which 
lasted into the early hours of the 


Production of, quality crops I 
vegetables and fruits requires I 
sound disease control measures. | 


DITHANE a synthetic organic 
fungicide, simplifies your dust 
or spray schedule, sure and 
safe organic fungicide to help 
you grow finer quality crops. 


My two days soon passed away 
in the midst of the-roaring tractors 
and fertile fields and fleecy merinos 
and inimical rabbits and golden 
hearted and hospitable farmers and 
their families who welcomed me to 
then- houses and farms with great 
warmth. This initial trip gave me'a 
taste. for visiting other rvheat farm- 
hig districts, Tjiit wherever I rmit 
the basic pattern of wheat produc,- 
t.ion w'as the same. 


DITHANE ojfers you : 

One single product for satisfac- 
tory control of major diseases 
of Potatoes, Tomatoes and 
other Vegetables, blue mould 
and other diseases of Tobacco, 
downy mildew of Grapes^ dis- 
eases of Fruit Trees, leaf-fall 
and black thread of Hevea, 
etc.; 


Freedom from bothersome split- 
schedule spraying; 


Low per-acre cost; 


Safety to blossoms, fruit and 
foliage; 


High yields of fine quality crops; 


Dependable protection under 
variable weather conditions; 


No clogging or corrosion troubles 
with 1 i q u i d — ^sprays, free- 
flowing, non- lumpy dusts. 


KATHON 2, 4-D DEPENDABLE 
WEED KILLERS : 


Like all other agricultural che- 
micals of Rohm & Haas Co., 
KATHON weed killers have 
been thoroughly tested and 
commercially proved. Where 
the problem is one of easy-to- 
kill annual weeds, the amine 
salt^ KATHON M-7 is the 
logical answer. KATHON 
E-40, contains a higher per- 
centage of isopropyl ester of 2, 
4-D. It sticks to plants, rain 
or shine, and it is effective 
during very dry or very wet 
weather. 


11, Sprott Road 
Ballard Estate 
BOMBAY 1. 
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Bushy growth of miracle i3lant near Delhi 
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M ovement of i^iauts from 

one country to another has 
been going on for several 
centuries. Those which give us 
food and those Avhich are sources 
of medicine^ rubber, beverages, orna- 
mental plants and fibre plants are 
intentionally transported by man, 
while others like some of the trouble- 
some weeds, such as the water- 
hyacinth, the Lantana and Croton 
si^arslflorus have reached our country 
as unintentional introductions. The 
following account of an unintentional 
introduction of an Indian plant in 
Egypt/ fi^s occurred in recent 
3^cars; may show how a Aveed can 


be of immense value and prove 
^useful in another country.^ 

. This plant whicJu is called by 
various names, such as the miracfe 
plant, the ddvdPs plant or the 
German grass is commonly found 
near Delhi Avhere it is locally called 
hui. The plant is an annual weed., 
and is found during the months 
of July to November. It is closely 
related to another common w'eed 
called hathiia or hathu (Ohenoj^oclium 
dlbtmi), but the^^wi .has a cjuickcr 
growth and ' has a more bushy 
habit. .Its seeds are veiy light 
and very minute. During the World 
War II, it is well known that large 


D. CHATTERJEE 

Indian Agricultural Research 
Institute, New Delhi 


scale transport of troops took place 
betAveen India and North Africa 
and some of the seeds of bui may 
have been accidentally transported 
from Delhi to the deserts of Egypt. 
They may have found their Avay 
cither by sticking to gunny bags 
of air cargoes or by being carried 
in the folds of trousers of military 
personnel. This Avas possible, because 
the bui plant is common near the 
aerodromes of Delhi. The seeds 
germinated in the AA^estern deserts 
and contrary to expectations gaA^e 
rise to clumps of green A^egetation 
in those desolate and arid regions. 
Their appearance AA^as first noticed 
at a time AA^hen Montgomery’s forces 
AA^ere breaking up the German army 
after the battle of El Alameiiu- 
Because' ""the German army'" AA^'as 
there, the int;rodu.ction 'of this plant 
AA^as AATongly associated AAdth them 
and the plant Avas giA^en the name 
German grass. But a fcAV years 
later, clumps of this plant Avere 
again noticed near Alexandria Avhen 
it attracted. _the__attentipn of the 
Egyptian scientists. According to 
reports pubhshed in the ncAA^spapers, 
Dr. Hilal Kassem of the Egyptian. 
Ministry of Agriculture, at first 
thought that the plant could have 
come from Austi’alia or Ncav Zealand 
and least of all from Germany. 
Soon after this, Professor D.. Thoday, 
F.B.S., of Earouk Universityj 
Alexandria, after some iuA^estigation 
came to the conclusion that the 
mircle plant of Egypt , is a. native 
of India and botanically hnoAAn a 




























An individual plant 


Kochia mdica. For a final coii- 
^firmation of liis findings, sj)eciniens 
0f this plant growing near Delhi 
^vere specially _ collected and sent, 
^oy the Indian Agricultural Research 
Institute, New Delhi and both the 
Egyptian and Delhi specimens Avere 
'found to be .identical. ^ 

The vigour with Avhich the jniracle 
plant grows and its uses in ^de^ert^ 
areas as food and fuel soon attracted 
the attention of neighbouring areas 
of J ordan. The plant is very much 
liked by camels, cattle and mules 
and the diy plants are used as fuel. 
The Government of Jordan became 
anxious to secure seeds of this 
plant and recently some seeds were 
sent from the Indian Agricultural 
Research Institute, New Dellii. 

From the available records it 
appears that this plant has a very 
restricted distribution around Delhi 
and Coimbatore, and so far there 



is no record of its occurrence in 
the arid zone of Rajasthan. In 
view of the fact that the Libyan and 
- the Rajputana deserts fall within 
20°4o 30° N. latitudes, it is possible 
that these two areas have the [same 
tj^pes of micro -climate; Therefore 
it is likely that growing the hd 
jDlant in Rajasthan may meet with 
, the same degree of success as in 
the African “ desert: Experiments 
. regarding its degree of spread, 
regeneration, viability of seeds, dis- 
persal of seeds and its usefulness 
against soil erosion Avould be neces- 
sary. Some preliminary observations 
were made in a Avaste plot of 
land near the Indian Agricultural 
Research Institute, New Delhi and 
it Avas found that the natural re- 
generation Avas good and the spread 
of the plant has been also remarkabty 
good. The groAvth Avas obserAmd 
for three years. 


SUNANDA NARAYAN 


I N the production of quality 
wool foreign countries lead. 
It i is, however, not generally 
realised that India is well knomi 
for its production of carpet type 
wool. The source of this wool is 
the Bikaneri breed of sheep. The 
Bikaneri breed, the best wool produc- 
ing breed of India, is also known 
as SheHiawati or Chokla in 
Rajasthan from where it originally 
came. There are 15 laklas of this 
type of sheep spread over Churn, 
Sikar and Jhunjhunu districts in 
Rajasthan. 

It is necessary to mention here 
that Rajasthan is the leading wool 
producing S tate in India. Possessing 


about _one-fifth~^of the total sheep 
population this. State has to its 
credit about one- third of the total 
production of wool in this country. 

Realising , -the- 'important role 
played by sheep rearing and wool 
production in the economy of the 
State, the Government of Rajasthan 
has recently sanctioned the establish- 
ment of a department for research 
and developmental work in this 
field. 

The State Government holds 
annually sheex? and wool exhibitions 
in the areas which are predominantly 
concerned with sheep rearing. Such 
exhibitions stimulate the interest 
of sheep farmers in further improve- 









The first three pri*c winners un«ler ram class 


ment of their stock and production 
of quality avooI. Because of its 
importance mncli attention is neces- 
sarily bestowed on. the Bil^aneri 
breed in these exhibitions to make 
them popular among the interested 
people. 


Avere shoAvn to the visitors Avho 
Avere ■ highly impressed by Avhat 
they saAV. 


In Jlmnjhunu the first shoAV Avas 
held in 1950 and the second at 
Sikar in 1951. The third: shoA\- in 
the series Avas held froni“-;?6 to 
December in. 1952 at JairampAira, 
a village in Sikar district under the 
name -ShekhaiAA^hi’ She'ep and Wool 
Exhibition ; it AA^as a great success 
as Avas evinced by the fact that^ 
nearly 15,000 people visited the" 
exhibition. 


During this exhibition sports and 
ompetitions Avere held to arouse 
iterest in people. In the evenings 
iistructiAre lectures Avere deliAmrec 
►Y officers on different aspects of 
heep farming and avooI iiroductmn. 
rilms on sheep farming and dittei- 
■nt subjects relating to agriculture, 
led Cross, health, cooperation, etc. 


Prizes Avere distributed on the 
last day of the exhibition. The 
farmers of the area, hoAvever, had 
turned up AAuth their flocks as they 
Avere inexperienced and did not 
' knoAV the technique of picking the 
best out of the lot. The extension 
staff of the Sheep and Wool Improve- 
ment Department, therefore, had to 
help them to sort out the best sheep 
from the flocks, classify the selected 
ones according to breed, age, sex, 

- etc. so as to place them in pens 
. allotted to each class. The different 
classes-'AA'ere lambs and rams 

4-6 toothed, 2-4 toothed ; (m) lambs- 
and eAA'es 4-6 toothed, 2-4 toothed; 
(Hi) best flock ; and (iv) best sheep 
in the shoAV. 


The third exhibition helped in 
popularizing the Bikaneri breed 
among sheep farmers and stressing 
the possibilities of its improve- 





For quick threshing of 
Paddy, Wheat, etc. releas- 
ing human and animal 
labour for more urgent 
and important Avork. 


Developed on the Japa- 
nese Model Avith many im- 
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By P.C. RAHEJA and H.S. DHILLON, 

Division of Agronomy, Indian Agricultural Research Institute, New Delhi 


I S it not a common complaint that fertilizers burn 
the crops? Are these imt often toxic in theii’ effect 
on crops ? Do the cultivators not complain that 
their soils have become sour ? Have other farmers not 
complained that for obtaining equally good response 
more and more fertilizers are required as time elapses ? 
Still others talk of deterioration in qualit^^ of grain and 
fruit in crops, vegetables and fruits. Some are afraid 
of excessive vegetative growth, lodging and higher 
incidence of diseases and pests. All and several of these 
fears are exj)ressed by farmers still not used to the effi- 
cient application of fertilizers. Cultivators Avho have 
applied these fertilizers for a decade or more and under- 
stand then correct usage are becoming more fertilizer- 
minded. Unlike other manures, the fertilizers are 
concentrated manures and, therefore, require careful 
application to the field 

FERTILIZERS’ SUITABILITY TO SOIL 

The fertilizers in most common use in India are 
ammonium sulphate and sodium nitrate to supply 
nitrogen to crops ; superphosphate to fertilize for 
phosphorus deficiency ; ammophos to meet nitrogen 
and phosphoras requirement of soil and potassium sul- 
phate to recoup potash deficiency in the soil. The same 
fertilizer is not beneficial in equal degree on all types of 
soils. Most soils in India have high lime content and 
are alkaline in nature. Application of ammonium 
sulphate to such soils pays to produce most of the crops. 

It leaves no ill effect in the soil for the succeeding crop. 

In localized sour soil areas of Assam, West Bengal, 
Orissa and Madi’as States the respose to ammonium 
sulphate is, however, poor. Obher fertilizers of similar 
acidic nature are niciph'os, ammophos, ammonium 
nitrate, urea, superphosphate and potassium sulplate. 
j in sour acidic soils t he suitab le fertilizes for use are 
/spjiiumjiifr’ate, aunmqnium qhl^^^^^^ 

I basfc'’slag.~“ ’ 

NUTRIENT STATUS OF SOILS 

Nitrogen .deficiency in most of the Indian soils is 
very acute. Low yields of crops are chiefly due to lack 
of nitrogen. Response to nitrogenous manuring has, ~ 
more or less, been realized in all parts of the country. 
The supply of farmyard manure is quite inadequate to . 
push up the yields. Besides the inadequacy of farmyard 
manure, it is slow acting in its nature. Throughout 
the life cycle of the crop hardly 40 to 60 per cent of its 
nitrogen is released for the use of the crop.^ The jnatural 
powers of nitrogen recuperation of soils are low because 
of general lack of organic matter,' which has a distinct 
relationship to nitrogen in the soil. Therefore, to meet 
this acute deficiency of nitrogen, ammonium sulphate, 
sodium nitrate or ammophos are brought into 
use. to augment yields of food, . vegetable and 
commercial crojDS. 

The deficiency of phosphate is less acute and less 
widespread. Maximum deficiency exists in North Bihar, 


moderate in the alluvial tracts of the Punjab, Uttar 
Pradesh, Madhya Pradesh, South Bihar, West Bengal, 
Assam and Orissa and lesser deficiency in the 
coastal plains of Bombay and Madras States and the 
plateau region of Hyderabad, Mysore and Malabar Coast. 
Therefore, phosphatic fertilizers are less in demand. 
The application of farmyard manure meets the defi- 
ciency to a very limited extent. The release of native 
phosphate takes place at a very Ioav rate in the absence 
of organic matter in sufficient quantity. The deficiency 
of phosphorus has, therefore, to be covered by 
addition of phosphatic fertilizers. 

Another nutrient Avhich in some localized areas 
limits realization of high yields is potash in the soil. 
These parts consist of a large tract in Assam, southern 
Orissa, Chota Nagpur in Bihar, Nilgiri Hills area in 
Madras State. Its deficiency is less acute and response 
to potassic fertilizers, independent of nitrogen and 
phosphatic manures, has not been observed. Therefore, 
Avherever the deficiency of potassium exists application 
of potassium sulphate makes up the deficiency in con- 
junction Avith nitrogen and phosphatic fertilizers. 

Some other elements found deficient are boron,, 
molybdenum, copper, zinc, iron and manganese. These 
are required in traces by most of the crops and shoAV 
characteristic symptoms in indicator plants, in very 
localized areas. Their deficiency can be met by the 
application of fertilizers to the soil or spraying on the 
plants.- , ' • 

ESSENTIAL CONDITIONS FOR SUCCESSFUL 
RESPONSE TO FERTILIZERS 

Nitrogen in the soil is usually free to be >'^aqily Taken 
up by the crop. It is also easily leached^fjd^i AAdth the 
drainage Avater into the sub-soil beyond the range of root 
zone. The greater the amount of nitrogen present in the 
soil the larger is the response in the yield of the crop. Un- 
decomposed organic matter in the soil locks uj) nitrogen. 
When sufficient amount oLdecomposed organic matter is 
present the-loss''of nitrogen by leaching, and escaping~-as" 
gas is prevented. Therefore, for keeping "up the ^ ' 
high nitrogen content in the soil to obtain high crop yields, 
the farmer should apply adequate quantity..^ of_organi'c- ^' 
manures. In other AvprdK constairt use of nitrogenous 
fertilizers AAdthout the application of farmyard manure, 
green manure or city compost reduces their response in 
maintatningUiigh croj) yields. 

In sandy soils Avhich haAm high porosity, iiitrogen of 
the fertilizer leaches out rapidly beyond the active 
absorbing root system of the crop. Therefore, farmers 
should apply fertilizers to sandy and graAmlly soils in 
small doses at short intervals and not in a large dose at 
one time. 

When phosphatic fertilizers arc applied to the soil, 
They chemically combine Avith the soil and then phos- 
phonis becomes bound up Avith the soil particles and is, 
therefore, less readily aA^ailable for plant use. The 
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IcsHor the contact ot tlic fertilizer with the fcoil greater 
is the response shown by tlie crops. Therefore, tliese 
fertilizers are applied or placed in a band below tlie seed 
or to the side of the seed and the system is known as 
“ placement.” When adequate quantity of decomposed 
organic matter is present in the soil the phosphate of the 
fertilizer readily combines with it rather than with the 
soil. This organic matter on further decomposition gives 
up phospliorus for crop use. 


IMPROVED PRACTICES OF APPLICATION 

Most farmers apply fertilizers by broadcasting in the 
field. This way the response to nitrogen decreases and 
- Xpi’tilizer becomes less readily 


available i()i\ plant use w'hoji it comers in cojitact with a 
large mass of soil. Drilling the fertilizer with the seed, 
2 )articularly in the cereals, is common in foreign coun- 
tries. Drilling and seeding operations are carried out 
by combined seed and fertilizer drills. Now placement 
machines have been evolved and are in use. A similar 
but simpler placement machine has been described in a 
recent issue of the Indian Farming. But most cultiva- 
tors have not yet taken up the use of liorse-hoe. They 
use their Desi plough for most operations. The farmer 
is able to adjust the depth of the furrow by adjustment 
of the beam in relation to the yoke. An experiment on 
fertilizer placement by Desi plough was conducted at 
the Indian Agricultural Research Institute, New Delhi, 
Avith the folloA\dng results ; — 


YIELD OF MAIZE CROP- 
(IN ACRES) 

Methods of ‘placement 


Treatments 

I Year 

II Year 




Placed 

Placed 



Placed 

Placed 


Ammo- 

Super- 

Broad- 

beloAv 

beloAv 


Broad- 

beloAv 

below 


nium 

phospliate 

cast 

seed line 

seed line 

Mean 

! cast 

seed line 

seed line 

Mean 

sulphate 



ins. deep 

44 ins. deep 


24 ins. deep 44 ins. deep 


100 lb. 

100 lb. 

15.5 

16.4 

15.1 

15.7 

11.3 

14.5 

14.2 

13.3 

150 lb. 

100 lb. 

J5.9 

17.5 

17.5 

17.0 i 

12.7 

15.4 

9.4 

12.5 

300 lb. 

1001b. 

' U6.0 

18.5 

18.7 

17.7 

18.1 

12.4 

18 aL 





Mean 

15.8 

17.5 

17.1 


14.0 

14.1 

13.9 


100 lb. 

1501b. 

15.4 

17.5 . 

17.2 

16.7 

11.3 

17.4 

10.9 

13.2 

150 lb. 

150 lb. 

17.2 

19.5 

18.6 

18.4 

14.2 

11.7 

14.6 

13.5 

300 lb. 

150 lb. 

20.2 

20.8 

19.9 

20.3 

12.6 

19.9 

13.3 

15.3 

_ _ Mean 

17X - 

- .19.3 

18.6 


12.7^ 

16.3 

12.9 • 


100 lb. 

.300 lb. 

15.6 

16,1 

17.4 

16.4 1 

* 12.7 

11.6 

12.5 

12.3 

150 lb. 

300 Jb.-. 

18.4 

20.2 

19.3 

19.3 

12.2 

12.5 

13.6 

12.8 

300 lb. 

300 lb. 

• 

22.8 

21.8 

21.5 

13,6 

i 

22.3 

18.3 

18.1 

Mean - 

18.0 ^ 

. 19.7 

19,5 


12.8 

15.5 

14.8 


Overall Mean 

17.1 

18.8 

18.4 


^ 13.2 

15.3 

13.9 














v^acement of fertilizers at ins, below the seed. 
gave definitely higher yield than* broadcast application. 
Placement, at 4i ins. beloAV the seed was less advantage- 
ous. 


yield of about to 2 md. per acre with a dose of 100 to' 
125 lb. triple superphosphate. This placement was 
carried out by a fertilizer placement machine. 


A preliminary trial conducted with peas showed that 


4| ins. depth of placement from ground level and roughly 


2|- ins. below the seed but in a side band gave extra 


Eor berseem fertilizers Avere placed in the same 
manner at 2 to 3 ins. below the seed and seed broadcast 
in the lap of the furroAv. Immediately irrigation Avas 
applied. The results Avere as under : — 
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YIELD OE^DEiLSEEM EODDEE 
...(IN ACRES). 


PJaeeiueut 


Fei’t i 1 i zers appl led / acre 
Triple 


Control 

(No 

Manure) 


Triple 
super @ 
200 lb. 


Triple 
super @ 
200 lb. 
~ Pot. 
sulphate 
(§150 lb. 


Triple 
super @ 
200 lb. 
-p Amm. 
sulphate 
(§200 lb. 


super 
(§ 200 
lb. 

Amm. 
sulphate 
(§ 200 lb. 
-f- Pot. 
sulphate 
(§ 150 lb. 


Mean 
3 uelcl for 
place- 
ment 
treat- 
ments 


Percentage 
increase 
on control 


1 . : 

A — Broadcast (Control) 

352 

441 

417 

443 

510 

433 

— 

i. ■ 

' 1 

B — Placed in furroAvs 6 ins. apart 

361 

440 

493 

498 

573 

473 

9.4 

■ 

C— Placed in furroAA^s 12 ins. apart 

343 

470 

480 

468 

521 

456 

5.4 


Mean yield for fertilizers 

352 

450 

464 

470 

5.35 

— 

— 


Percentage increase on control 

— 

27.8 

31.8 

33.5 

52.2 

— 

— 
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Besides, the very large increases in yield by fertiliza- 
tion of berseem crop the placement of fertilizers in fur- 
rows 6 ins. apart resulted in 40 md. or 9.4 per cent 
increase of fodder yield over control. Similar results 
with wheat have been obtained at the Agricultural 
School Farm, Buland Shahr. The extra response 
obtained by placing at 2-| ins. was 1 . 5 md. of wheat yield 
per acre. In sandy soils where nitrogen fertilizer is to 
be applied in small quantities, after the first dose has 
been diilled with seed, second application should be given, 
with the first- irrigation. The fertilizer should be mixed 
with five parts of soil and broadcast. Immediately 
after broadcasting, irrigation should be applied. In ^ 
dry wheat, unless the soil moisture is inadequate, drilling 
ammonium sulphate with seed has given good response 
all the world over. 

Side band placement is practised for such crops as- 
potatoes, cotton, tobacco, chillies, cabbage and other 
vegetables two Aveeks after transplanting oi^germination 
of seedlings. It is preferable to irrigate the land im- 
mediately after side band placemezrt of fertilizer. The 
side band should be about 3 to 4 ins. away from the roAv 
of plants and 2^- ins. deep. If the dose of fertilizer is 
heavy and the crop is sensitive to the fertilizer, e.g. 
tobacco, the space betAveen the seedling and fertilizer is 
increased. The side band placement can be convenient- 
ly done Avith a hand plough AAuth furroAver attachment.. 

In sugarcane usuafiy a top dressing of 100 lb. of 
nitrogen equivalent of-oOO lb. of ammonium sulphate is 
applied as a top di’essing. This dressing is usually pla^l 
in the furrow AAdiich is mixed up Avith furroAv soil and sett 
placed OA^er it. When it is applied as top dressing then 
the fertilizer is doled out in hoes made AAdth a peg and a 
hammer. Measured quantity of the fertilizer is poured 
into the hole Avith the scoop. Then holes are made in 
betAveen the plants. 


PRECAUTIONS 

SeA^eral precautions are essential in the application 
of fertilizers : 

1. The fertilizers Avill show response 'when the 

nutrients are deficient in the soil. “ ' 

2. Large doses of artificial nitrogenous fertilizers 
should not be applied to saiidy and graA’-elly soils. 

3. There^should be adequate moisture in the soil 
to keep loAV concentration of these nutrients in the soil 
solution. OtherAvise these may piwe toxic to plants. 

4. There shoul(^ be'^sufficienr organic matter In 
the soil so thaLnitro^iYfrom the fertilizer should iiot 

’ escape aAvay'as gas or phosphate of the fertilizer be 
chemically combined or fixed up’h ~ 

5 . Phosphat LC fertilizer should Be placed in a suitable 

maimer in all roAV crops. In crops such as berseem, 
metlira, senji, etc. it should be mixed Avith soil by harroAA"- : 
ing before seed is soAAm. _ - - 

6. Before nitrogenous fertilizer is broadcast as top 
_di’essing in the standmg crops it should be mixed Avith 

five parts of soil or P.Y.M. to dilute the manure. Other- 
AAUse it burns the leaves. 

7. Top di’essing of nitrogenous fertilizers should 
preferably be done after three to four Aveeks of the- 
germination of the crop or establishment of transplanted 
nursery. 

8. For green manure crops the phosphatic ferti- 
lizers should be applied just before seed is soAvn in the 
soil. 




First batch ef test-tube calves at Government JLSve-siock Farm, Missar 



.By 

,M. L. KOHLI, R. M. SHARMA and K. R>GHULATI, 

' ' -Government Livestock Farm, Hissar 


T he condition of cattle in this 
country can be improved by 
scientific methods of breeding, 
feeding, and protection against dis- 
eases and proper care and manage- 
ment. Breeding invests the animals 
with a certain amount of inherited 
capacity to produce ; feeding, 
disease control and management 
enable the animals to manifest that 
inlierited caj)acity in actiutl produc- 
tion. . Any amount of feeding or 
'disease control alone would not 


make the ""^ammals produce more 
than what has been pre-determined 
by heredity. The first essential, 
therefore, is to jocate the animals 
possessing potentialities for produc- 
tion of a very high order and 
utilize them in a well planned and 
systematic maimer so that their kind 
may be progressively multiplied. 
At present abou^^SO good pedigree 
bulls are produced every year in 
various cattle breeding farms of 
India as .against the estimated 


demand of about one million. This 
deficiency can, however, be made 
up by making use of the . modern 
technique of artificial insemination. 
ARTIFICIAL INSEmNATION 
It is a method of propagation 
that consists in the introduction of 
semen into the genital passage of the 
female by means of an instrument 
. rather than by natural mating. 
It is conducted in accordance with 
thoroughly well established physid-, 
logical principles and when properly ' 
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performed lias nothing in the process 
which may be harmful to either the 
male or the female. The calves 
born by this method are as health}^ 
and vigorous as those produced by 
natural matings by the same bull 
and have the same genetic make-up. 

Many consider artificial insemina- 
tion to be an unfortunate term 
because it involves an unnatural 
method. In fact, it is no more 
umiatural than the planting of 
seed grain with a drill. Truly 
speaking, it is a method of selective 
breeding. By artificial insemination, 
there is an ample scope of improving 
our livestock by making the widest 
possible use of the most carefully 
selected males. Among many ad- 
vantages of this technique over 
natural mating, the principal one 
is that whereas a good fertile bull 
can give natural service to about 100 
cows a year, the same bull when used 
through artificial insemination can 
safely settle 1000-4000 cows during 
that period. Eecent developments 
in this field have led to the discovery 
of suitable media to preserve the 
potency of the semen for several 
days. This achievement is of great 
practical importance to the farmers 
as it helps them overcome the 
difficulty experienced in the villages 
of searching a good sire for the cow 
when she is in heat. The farmer 
can now easily take advantage of 
the free services of the nearest 
artificial insemination centre where 
semen from tested potent sires is 
always available for use. 

POPULARITY OF THE 

TECHNIQUE 

This method of artificial insemina*- 
tion has been adopted by ^all ' pro- 
gressive nations for .improving live- 
stock. In India the first attempt 
on a very small scale was made in 
1939 but well planned experiments 
started in 1942 at the Indian Veteri- 
nary Research Institute, Izatnagar. 
In 1944, this work was extended to 
the neighbouring villages of Izat- 
nagar. From 1945-47 four more 
centre (Bangalore, Calcutta, Patna 
and Montgomery) were opened to 
^ iiivestigate the environmental effects, - 
' if any, on the practical application 


of artificial insemination on a large 
scale. This method has since been 
incorporated in the animal breeding 
plans of almost all the States of 
the country. 

SCOPE IN THE PUNJAB 

According to the livestock census 
of 1951 in the Punjab State, there is 
a population of about 12,12,411 cows 
and 13,67,266 buffaloes of over three 
years of age which are considered to 
be fit for breeding purposes. On 
the basis of one bull required for 
100 cows jDer year, the total number 
of approved bulls desired for the 
purpose should be 12,124 cow-bulls 
and 13,672 buffalo-bulls. But there 
are at present only 5,180 cow-bulls 
and 9,844 buffalo-bulls at work in 
the State. Evidently there is a 
shortage of 6,944 cow- bulls and 
3,928 buffalo-bulls. Thus the main 
Xnoblem facing the State is to 
explore the most effective means to 
make the best use of the limited 
number of available superior sires. 
The only feasible plan is to make the 
best use of the latest biological 
technique of artificial insemination 
by establishing a network of arti- 
ficial insemination centres in the~ 
State. "The cows in those particular 
areas shoiild have no access to any 
scrub or unapproved bull, otherwise 
the improvement produced in one 
generation is likely to be nullified 
in the next generation. Conse- 
quently, artificial- insemination will 
prove an asset to the farmer in 
building up large herds of improved 
stock within a relatively short 
period. 

_ Tn the Punjab, a Key Farm Centre 
was started at Government Live- 
stock Farm, Hissar, in Decemb'efI 
1951. This Centre has' recently 
been mergecL-intb'Fhe Key Village 
Scheme.^ “Twelve contiguous vil- 
lages with a population of 1,000 
cows and buffaloes within a radius 
of five miles of the Centre were 
selected out of which four have been 
converted into Key Villages. Five 
coAV-bidls and five buffalo-bulls with 
known pedigree records and. good 
-conformation are being maintained 
at the Centre. High quality semen 


collected from these bulls is diluted, 
suitably preserved and desjjatched 
to the villages through stockmen for 
insemination purposes. The staff, 
in addition, keeps a vigilant watch 
in controlling the spread of any 
contagious disease, carries out castra- 
tion of all scrub bulls and maintains 
proper production records of the 
milch animals in the selected area. 
SfcejDs have been taken to open two 
more such centres. Besides, an 
artificial insemination centre is 
functioning at the Government 
Cattle Breeding-Cum-Dairy Farm 
at Karnal under the control of th e 
Central Government. 

RESULTS ACHIEVED 

Investigations and trials conducted 
under conditions obtaining in India 
have proved that artificial insemina- 
tion centres are quite successful and 
the initial prejudices of the farmers 
can be soon shaken off. There is 
undoubtedly a promising future for 
such centres in the country as is 
evident from the. work already 
done at the Indian Veterinary 
Research Institute, Izatnagar and its 
sub-stations. A total of 25,964 
“~^ttle, buffaloes, sheep and goats 
were inseminated" at 'these regional 
centres upto'fhe end of March, 1950, 
At the Izatnagar centre alone, 1,000 
animals on an average are being 
inseminated annually. The overall 
pregnancy rate was 60-75 per cent. 
This is decidedly better than could 
be expected from natural matings. 

During the short period of 10 
months, the centre at Hissar inse- 
minated 47 6 cattle. , - - That the 
method is finiiing favour with live- 
stock -breeders is evident from the 
increase in the number of insemina- 
tions performed from month to 
month.. Im^order fd^'achieve' the 
desired results and to avoid pro- 
miscuous breeding, 13 scrub bulls 
have been castrated or removed 
from the area • attached to- this 
centre. The Municipal Committee, 
Hissar, realising the importance of 
this measure have framed a bye-law 
enforcing , compulsory castration of 
all "scrub bulls in . the municix)al 
limits of the town. 


V >■ 


TO HELP 

GROW MORE FOOD 
AND ENSURE 
SELF-SUFFICIENCY IN 
FOOD & OTHER CROPS 
FOR MAXIMUM YIELD 
AT MINIMUM COST 


USE 

TALUSCOAiS^^ 

Complete & Well-balanced 
Fertilisers 


For Paddy, Wheat, Maize, 
Sugarcane, Potato, 
Vegetable Fruit, Jute, 
Cotton, Tobacco, 
etc., etc. 


Containing all the essential 
Plant-foods & Maintaining 
the Stability cind Fertility 
of the soil. 


For Particulars Apply to : 


PI TP AIL 

ft ft 

riLi U iiLDi'ili'i 

Ai '4 

F©FiiIbeir§]) 

L .ii 


g'O, Hetaji SiiMias Koad, 
CMiCUTTiL ■ 










Ml. 


Vol. Ill 


New Series No. 3 




June 1953 


EDITOR’S PAGE AND EDITORIAL NOTES . . . . . . . . 

MAN OF THE MONTH (Feature Article)— N. R. Ramaiya 

^frCHILO ZONELLUS SWINH. AND HIEROGLYPHUS NIGROREPLETUS 
I BOL. — E. S. Narayanan 

TOMATOES IN METROPOLIS— H^B^Skjgh — - 7 :^ 77 r: r^- 

STORY OF A GRASS IN ASSAM— D. l' Paul 

KING MANGO— Rampa Pal .. .. .. 

SEWARGAON-DUKRE, THE VILLAGE WITH A PURPOSE— A. R. Vyas. 
■-' SUGARCANE AND OATS SILAGE— Yashpal Chandra Gupta 
^ WHY PRACTISE MIXED FARMING?— P. C. Raheja and S. R.'Gbhrai .. 
v'^GINGER CULTIVATION IN MALABAR— A. Abdul Samad .. .. 

^-'SESBANIA AS GREEN MANURE— S. R. Balasubramanyan 
./SU DAN GRASS— A New Forage— H. C. Malik 


.16 

18 

20 

22 

24 

26 


Editorial board 

SHRI K. R. DAMLE, I.C.S., Vice-President, Indian Council of Agricultural Research 
(Chairman) 

DR. B. N. UPPAL, Agricultural Commissioner with the Government of India 

SHRI P. N. NANDA, Animal Husbandry Commissioner with the Government of India 

DR. B. P. PAL, Director, Indian Agricultural Research Institute, New Delhi 

SHRI A.. R. VYAS. Director of Publicity, Ministry of Food and Agriculture 

MR, J, MALCOLM ORCHARD, Agricultural Information Adviser 

DR. K. MITRA, Assistant Director-General of Health Services, Ministry of Health 

SHRI S. C. ROY, Agricultural Extension Commissioner with the Government of India 

SHRI J. V. A. NEHEMIAH, Secretary, Indian Council of Agricultural Research 

SHRI D. M. AN AND, Extension Information Officer 

DR. U. N. CHATTER JEE, Deputy Director (Publicity), Indian Council of Agricultural 
Research (Chief Editor) 

SHRI P.- U. OZA, (Business Manager) 

PRINTED AND PUBLISHED BY P. H. RAMAN AT .THE ASSOCIATED ADVERTISERS 
AND PRINTERS LTD., 505, ARTHUR ROAD, TARDEO, BOMBAY 7, (AGENTS FOR 
INDIAN COUNCIL OF AGRICULTURAL RESEARCH, NEW DELHI.) 


ADVERTISEMENT RATES 


CURRENT : 
CASUAL 

Full Page 
1/2 Page 
1/3 Page 


Rs. 450/- 
Rs. 225/- 
Rs. 150/- 


CONTRACT CONCESSIONS: 

6 INSERTIONS 12 INSERTIONS 

Rs. 400/- Rs. 350/- : All 

Rs. 200/- Rs. 175/- i the 

Rs. 135/- Rs. 120/- : 

Effective from October 1952 until further notice. 


SUBSCRIPTION RATES 

' Annas 12 only per copy 
Rs. 9-0-0 for 12 issues 
Rs. 4-8-0 for 6 issues 

; All Business enquiries may be addressed to 
: the “Agents’’ at 505, Arthur Roadj vTardeo, 
Bombay 7, 


i 



A conference of the principals of the Agrieultnral Extension Training Centres Avas convened 
by the Indian Couneil of Agricultural Research at Bhopal from 27 to 29 April, 1953. The 
purpose of this conference was to exehange and evaluate experiences of the past year in 
training multipurpose village Avorkers. 

Besides the princiiDals from the 34 Training Centres, representatives of the Ministry of 
Food and Agriculture, Community Projects Administration, Technical Cooperation Admi- 
nistration, the Ford Foundation and others attended the meeting. 


Pi 


The success of the conference was due in part to the 
novel manner in which it was managed. The Chairman 
split the delegates into seven discussion groups. These 
groups discussed the various items on the agenda and 
on the last day came together and unanimously approved 
recommendations. The delegates agreed that high 
standards should he maintained for candidates taking 
training since these candidates not only will he Gram 
Sewaks hut will likely he agents in the permanent 
National Extension Service now being established. 
It was agreed that candidates should at least he matri- 
culates or diploma holders from agricultural schools 
and that agricultural graduates were to he preferred. 
These men should have a rural background, if possible. 
It was suggested that standard aptitude tests he 
developed for these candidates. The basis for selection 
should be physical fitness of the candidate ^andniiis 
capacity to do things with his own hands_befofe preach- 
ing these to others and how far the candidate is animated 
by a spirit of service to people. The principals re- 
commended that two -thirds of the training work should 
be practical work in villages helping villages to ''solve 
their problems, the remainder of the time to be devoted 
to classroom discussions and exercise. The content of 
the training centre, of course, will depend upon the 
problems the area has in which the future Gram Sewaks 
will serve. Emphasis will be put on the development 
of skills in the trainees which could be used in solving 
village problems. While the course- of study was 


suggested to be 18 months in duration, it was recom- 
mended that -candidates possessing a diploma from an 
agricultural school might be trained for six months in 
basic extension methods. On the recommendations 
of the delegates to the Bhopal conference each training 
centre will have a library with a minimum number of 
suitable books. This library will receive on a regular 
basis magazines and daily newspapersr The training 
centre will have such audio -visual equipment as film 
projectors, radio sets, cameras, blackboards, posters, 
charts, and duplicators.-' It will also have a carpenter’s 
shop and a smithy -where training Ean" be received’ln 
repairs tqjfarm implements and other village equipment. 
It-was-also thought that each centre should have a small 
demonstration farm where practical training could be 
given“‘in improved farming methods. 


A great deal of emphasis was placed on the need for 
adequate facilities for recreation and cultural develop- 
ment such as gymnasium equipment, voUey ball, foot- 
ball, chess, musical instruments and so forth. It was 
suggested that at each centre the daily routine must 
• begin "with a prayer which should inspire the trainees 
to dedicate themselves to the service of the village 
people and to feel with confidence that theii’s is the 
most honourable and dignified work in the country. 
Plays and foil?: songs were given an important place 
in the educational programme. These education^ 


activities will relate to village atmosphere and tke 
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rural development vork. In addition --o 
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Fatelicliand Dharamchancl Mehta of Dig'ras 

By N. R RAMAIYAH, 

Agriculture Department, Madhya Pradesh, Nagpur 
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Fatehchancl with Jo war cobs 


EIGINALLY belonging to a small village near 
Joclhpur in Marwar and a trader and a money- 
lender by profession, Fatehchand Dliaramchand 
Mehta of Digras, in Yeotmal district of Madhya Pradesh 
is one of the outstanding successful converts to agricul- 
ture. Having fallen out Avith the Jagirdar of the village 
where he was Avorking as a Anllage official, his great 
grandfather migrated from Jodlipur to this district, 
Avhere he had a distant relative. Forced by circumstan- . 
ces the Mehtas had to take to agriculture on the lands 
which came to them by Avay of mortgage against loans 
given by them. This successful Marwari farmer" has 
obtained the highest yield of Jowar, 8,000'1b. per acre, 
as against the aAmrage of ,1,280 lb. secured by competitors 
in the State Competition Scheme and the State aA^erage 
of 700 lb. per acre. 

Fatehchand Avas hardly one year old, AAdien he lost 
his father. His training and education thus passed 
into the hknds of his uncle. His father left liinT only 
50 acres of land. When he AA^as 20, his uncle also passed 
aAA^ay leaAung young Fatehchand to fight the battle of 
life single-handed. ‘ The responsibility thrust ' on him 
at this youiig age made Fatehchand a man of guts, self- 
reliant and confident. During these years, by his hard 
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work and perseverance, lie was responsible for raising 
the area of his farm from 50 to 800 acres, which he n6w 
possesses in four villages of this Talnka. 

A devout social worker, Fatehchand believes in 
constant work rather than empty leadership. He 
owns 25 pairs of bullocks, with which he carries on 
his agricultural work in an area of 550 acres while the 
remaining land is cultivated by him in partnership 
with the small cultivators of his village. The cropping 
programme of his farm for the year 1951-52 consisted 
of cotton Buri 0394 — 70 acres, H420 Cotton — 180 acres, 
Jotcar Saoner — 200 acres, Akola-12-24 groundnut — 100 
acres, making a total area of 550 acres for his home 
farm. All these are improved varieties evolved by the 
Department of Agriculture, Madhya Pradesh. On his 
V farm Fatehchand uses only seeds of improved strains 
recommended by the State Department. 

On 20 acres of this area he grew. J owar crop out of 
which he entered one acre piece for the crop competition. 
Besides, he. grows sugarcane as well as papayas. To 
irrigate the area under papayas and sugarcane, he 
utilises, an oil engine, National 8 H.P., for pumping 
water from a well. 

■ He takes S]3ecial care to manure his crops amply ; 
he believes in the saying ‘‘Feed the Mother Earth that 
feeds us all.^’ This can be well seen from the fact that 
he- applied 16 tons of oilcake, 2 tons of sulphate of 
ammonia, besides 35 cartloads of municipal compost to 
.the total cultivated area on his farm. 

SOWING AND INTER-CULTURE 

The Jowar was sown by him by ClwwfulU method. 
According to this method, the rows are 14 inches apart 


Fatehchand measur- 
ing* the height of 
Jowar plant in his 
field 


























Fatehchand with the officers of agriculture dcparlment 











Cotton field of Fatehchand 


A'-^plot of i^apaya on Fatehchand’s farm 
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at work on 


i teliciiand's farm 


and the distance from plant to plant is 12 inches. This 
is done by working two argaclas (wooden country imple- 
ments used for sowdng purposes) with tynes 14 and 12 
inches apart, respectively ; one worked lengthwise, 
and the other crosswise. At every cut two seeds of 
Jowar were hand dibbled. Inter- cultivation -was done 
in about 35 days after the first weeding and one plant 
was kept at each j)lace, the other being weeded out. 

MANURING 

During the summer months, the farm cattle were 
allowed to sit in the plot and their excretions were 
ploughed into the fields. In the month of August, 
this plot was topdressed with oilcake and ammonium 
sulphate, at the rate of 9578 lb. of oilcake and 2874 
lb. of ammonium, sulphate, per acre. Twenty cartloads 
of cowdung manure per acre were applied to the field 
before sowing. The. soil round the plants was 'mulched’ 
by hand and three more hoeings ^vere given. 

Patehchand is full of spirit and enthiisjasmTand is 
not satisfied with what he has already' achieved. He 
wants to raise a still higher crop of Jowar, etc. on his 
farm. He makes a net profit of about Hs. 25,000 per 
year from his farm. This amount is quite sufficient to 
provide him all the necessities of life and reasonable 
comforts as also money for improving his farm. 

He is also interested in improving the cattle on 
his farm and is running a 'Key Village Centre’ at 
Sawanga. He has recently brought one Nagod bull 
from Marwar for improving his cattle stock and that 
of his neighbouring villagers. 
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By 

E. S. NARAYANAN 

Head of the Division of Entomology, 
Indian Agricultural Research 
Institute, New Delhi 


TEXT only in importance to 
1 \j ^vlieat and rice^ kings among 
plants, maize and joivar are 
the two other cereals that play a 
vital role in the economy of rural 
India. Maize is a nourishing food 
par excellence. It is extensively 
grown more or less in a continnous 
belt from Punjab in the north to 
Bihar in the east. Jowar, rightly 
knovm as the poor man's food, is 
gromi in extensive areas in the 
Punjab and Uttar Pradesh in the 
north, Bombay in the west, and 
Deccan, Madh^^a Pradesh, Berar and 
Madras ixi the south. Indeed the 
area under joivar is more than three 
times than that under maize. Both 
maize and joivar are also grown as 
fodder crops for cattle on account of 
then luxuriant succulent vegetative 
growth. Although a number of 
insect pests have been recorded on 
both jowar and maize, two of the 
most destructive pests common to 
both are the stem borer, Cliilo 
zonellus .Midi the grasshopper. Hiero- 
glyphics nigrorepletus , commonly 
ImovTi Phadka. Both the pests 
■f'he crops from the 
nurser]rn-ight upto the eirtire period 
of the plant growth. Sometimes the 
depredations b}^ these pests are so 
severe in the seedling stage that 
resowijig becomes a necessity. While 
the stem borer, Chilo zonellus has 
been observed to be a serious pest 
in all the States of the Indian Union 
where jowar and maize are grovm^ 
the activity of , the grasshopjper 
Phadka is localized web defined 
regions of which Ajmer-Merwara is 
the most importaxit. Today when 
our country is faced Tvifh' an acute 
shortage of cereal food, and-^ the 
conservatioxi of the national 
sources of food has become the most" 
urgent need of the hour the necessity 
of reducing the damage caused by 
these j)6sts to the minimum needs 
]io emphasis. Let us now discuss 
these two pests in some detail. 




1. Egg ' pods under the soil near 
~ the roots of grasses 

2. An egl" pod magnified 

3. A number of eggs within the 
_ - - egg pod 

CHILO ZONELLUS 

The pest attacks all parts of plants 
except the roots. The_jcaterpillaTs^ 
begin feeding on the leaves and 
finally bore -into the stem, where 
they make tunnels ajid fill them with 
frass and excreta. Oftentimes they 
bore into the cobs and make a meal 
of the tender grains. The attacked 
plants usually remain stunted in 
groAi^^r and oftentimes die as Avell. 

In a young plant the damage is 
characterizi^ by the appearance of 


4. A single egg magnified 

5. A freshly hatched hopper 

6. The full grown hopper 

a dried up central shoot greyish white 
colour commonly knoAvn as the 
' 'dead heart' ' . The caterpillars have 
been obserA^ed to exhibit a gregarious 
tendency and sometimes fifty of 
them have been found congregating 
and damaging a single maize plant. 
The pest is also knoAAm to attack 
sugarcane plants if they are groAvn 
in the vicinity of maize or joivar. 
They also shoAV preference to render 
plants more than to the older ones. 

The moths AAdiich are of dirty 
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IhO SONELLUS SWINia 


1. All- egg' ciiiJite-r on a leai 
3., Tlie borer, larva ;• ■ 

3, A maize steni showing, damage • 
inside ndtli ..a . caterpillar and 
pupa ■ ■ , . ■ ■' ; ■ 

bro^vn colour are nocturnal in habit. 
During the day . time they remain - 
hidden under stones or dried leaves 
and are Hot usually -visible to the- 
untrained eyes. Eggs are laid 


4. ■ The pupa 

5. The fema-Ie moth 

0. A Jowa^r plant showing the moth 
resting and an egg cluster on a 
leaf ; 

invariably at nights in clusters 
numbering 10 to 40 on the .under- 
side of the leaves in two . or three ' 
• adjacent rows. They are oval in 
shape and are dull creamy Avhite in 
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colour Avhich gradually turn black 
before hatching. The freshly hatched 
larva measures 2 to 2 . 5 mm. in leng- 
th and 0.25 to 0.3 mm. in bread- 
th. The full grown larva measures 
20-25 mm. in length and 3 mm. in 
breadth. The larval period usually 
lasts for 16 to 24 days during the 
period when the pest is most active. 
The female pupa measures 12.5 to 
17 mm. in length and 3 to 4 mm. 
in breadth while the male pupa is 
little smaller both in length as well 
as breadth. The pupal period'lasts 
for about 4 to 7 days in the males 
and a little longer in the case of 
females. The moths are short lived 
and the longevity of the adults has 
been observed to last from 2 to 7 
days depending on the prevailing 
temperature and humidity of the 
season. Males are shorter lived than 
the females. The pest has at least 
five generations in a year. The 
moths from the over-wintered 
larvae usually start oviposition 
in the field towards the end of March 
or the beginning of April and the 
activity of the subsequent genera- 
tions is maintained right upto the 
middle of October. The pest enters 
into hibernation in the larval stage 
from about the middle of October 
and continues to hibernate upto the 
end of March. 

CONTROL MEASURES 

(1) All stubbles left in the field 
after harvest should be dug out and 
destroyed as these harbour the borer 
larvae and which become a source of 
infestation in the next season. 

(2) In small units removal of the 

affected plants showing the dead- 
hearts with the larvae at a time 
when they are about ft, in 

height will also reduce subsequent 
incidence the gro^ying plaints. 

(3) In case of severe infestation 
light traps may be set up and the 
moths trapped.and destroyed. 

(4) The egg parasite Tricho- 
gramma evanescens mimitum Riley 
ma}?- also be released in the infest- 
ed plots if the egg population is 
high. 

{Contd. on page 32) 
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Hundreds of baskets of tomatoes are daily i^acked and booked from 
Moradabad to Delhi, during February-March 


THO could imagine that tlie tomato which in the 
earty years of the present century was considered 
poisonous by many otherwise knowledgeable 
people in this country, would in the course of a few 
decades, become one of the most highly praised of human 
foods ? In India, its popularity has gradually increased 
during the last three decades or so, due, in a large 
measure, to its recognition as an imj)ortant ‘protective’ 
food, and also because quite a large section of the urban 
population has come to acquire a taste for it in salads 
and soups and for its juice, sauce and ketchup. 

Commencing their journey from Beawar (Ajmer 
State) these earthen matkas carrying tomatoes are 
awaiting another lift from the Delhi main railway 
station to Subzimandi 












Dvdhi — the metropolis of India — ^has now a popula- 
tion of about 14 lakhs, large part of which comprises 
people who use or like to use tomatoes, all the year 
round. During the main crop season, supplies in 
Delhi State and its neighbourhood are abundant, and 
prices “accommodating”. In the oif-season, however, 
when the supplies are received from distant places the 
housewife simply grumbles over the soaring high prices 
and perhaps curses the poor groAver, not realizing that 
it is the overall expen ditime Jneurred Jn, the^ st^^^ 
betAA^een the pinducenand tlie consumer that" makes the 
difference dn* prices, and the groAver hardly gets his 

just share, 

CONTRIBUTION BY DELHI 

The marketing facilities have induced many a 
Dellii cultivator to groAv vegetables, in various parts of 
Dellai State. The produce of tomatoes from Delhi 
State, however, meets only a meagre part of the total 
requirements of the metropolis. In commercial culti- 
vation, tAA^o crops are generally raised, viz. the autumn-* 
Avinter. crop transplanted in July- August and the 
spring-summer crop transplanted in. December- 
January. The winter crop is groAvn largely in the 
kliadar (BakhtaAA^arpur, Palla and Majra villages) and 
hangar (Haiderpur, Samehpur, Badli, Libaspur, etc ) 
areas and in village Khirki in hhandraL The summer 
crop is restricted to the Bela Estate — ^Yamuna bank 
near Baj ghat, AA^h ere a fine crop of tomatoes is raised. 
The produce fiom the hliadar and hangar areas comes 
to the main vegetable market in Subzimandi - AA^hile 
that of the Bela Estate and khandrat reaches Phul 
Mandi in Daryaganj . 




, By H. B. SINGH, 

Division of Botany, Indian Agricultural 
Research Institute, New Delhi 









In the off-season, al- 
most a complete wing- 
of the main vegetable 
market in Subzimandi 
is occupied by tomato 
trader s. The off- 
season tomatoes re- 
ceive an affectionate 
care in handiina 












• the antumn- winter crop, invariabty the variety 

^T\Ieeruti’ is cultivated. It Ims- medium-sized, fiattish 
fruits with shallow furrows and not too much cracking ; 
the full-ripe colour is deep red and the taste is highly 
acidic. The fruits have good keeping quality. The 
variety grown in the Bela Estate for spring-summer 
crop has smooth, round, medium to large fruits but 
there is less uniformity in size and colour. 

SUPPLIES FROM OUTSIDE DELHI 

Ramy season' suioply : Tomatoes are more costly 
during the rainy season. The hill tomatoes received 
during this period are usually large, round or flat, soft 
to the touch, smooth or slightly fasciated? -I)uring 
this period, pear-shaped tomatoes are received frorn^ 
Kangra and Kulu valleys. In quality, Saiya tomatoes 
are considered superior to other hiU tomatoes. 

Auhimn supply : The produce of Ajmer, Nasirabad 
and Beawar is especially important since it is received 
at a time when the tomato crop in other parts of the 
7 aorth Indian plains is still not ready. The tomatoes 
from these places are either spherical or flattisli. The 
supplies from Kotah start about two to three weeks 
later than that from Ajmer. 

Anybody witnessing the unloading of tomatoes 
from the mail train from Ajmer, arriving in the morning 
at the Delhi-Sarai Bohilla station, during mid-September 
to mid- October, will perhaps gain the impression that 
during this period the tomato fields in Ajmer or ISTasirabad 
would be full with red, ripe fruits. Actually this is not 
the case. When the season starts the ripening is 


slow* and the cultivators are able to harvest hardly 
5-10 seers from a 1/5 acre plot or so and that too not 
every day. In the Ajmer area, the individual cultiva- 
tors usually grow about 0.25 acre of tomato each but 
because there is a large number of cultivators growing 
the autumn crop, sixfficient quantities reach the market 
to enable the traders to carry on. 

Tomatoes marketed from Nasirahad are packed in 
perforated kerosene oil tins while those from Beawar 
are received in earth ern pots — inatkas. 

Winter and summer supply : Most of the winter 
supply is local and from nearby places like Meerut and 
Hapur. The tomatoes from these places are of the 

{Conid, on page 27) 


The Moradabad tomatoes, large in size, are 
not of an attractive shape. The ‘'metropoli- 
tan” has to welcome this stuff in the off- 
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By 

D. L. PAUL 

Assistant Deputy Director of Animal 
Husbandry & Veterinary Department 
(Livestock), Assam 


R\ N old Nepalese childless gardener was put a 
question by his friends, “Why don’t you adopt 
‘"^'a son?” His reply was almost a counter-question : 
BasuSahih ha ghas ka mafih larha kalian milega (Where 
shall I get such a lucky one as the grass of Mr. Basu ?) 
In his early life he had worked under Rai Bahadur 
B. C. Basu (Father-in-law of Shri Aurobindo) who 
as an Agricultural Officer under the GoA'^ernment of 
Assam first introduced the Australian blue-grass 
{Paspaluin dilaiaium) in that State some forty years 
back. This little story indicates hoAV successful 
this introduction AA^as and Iioav much it has captured 
the notice of the common man. 

Assam has a rich flora of grasses groAving in 
different regions AAoth Amrying elcAmtions and climatic _ 
conditions.- The fact that there are a number of avi Id 


bovine species in this State is probably linked up with 
the existence of numerous species of pasture grasses. 
There do not appear to be many grasses Avhich may 
be both nutritious for and relishable by the cattle in any 
one reeion. In fact old cattle OAimers state that, before 
the introduction oi Paspalum , dilatatwn there were no 
i^ood grasses in the-- pastures and meadoAvs ai ound 
Shillong. Soon after its introduction hoAAmver, this 

grass, established itself firmly in that regipn and supple- • 

mented the coarser and less nutritious grasses of its 
pasture lands. At present the grass; flourishes there at ■ 
elevations varying from 3000 to 5000 feet. The average 
annual • rainfall in this region is about 112 inches. 
Frosts are frequent during the winter season. 
But this grass stands all very well' and puts 
forth neAV shoots — early. : iir“spring,__ As. a ,j.-^lt_ 
of the grading-up of local cattle Avitli Aja-eshire and 
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Tresian bulls, Shillong has now the best milch catt j. 
population in Assam. Average milk yield is from 
8 to 15 seers daily but cows yielding even 30 j 

milk daily are not rare to find. But it can be Sc , 

without any fear of contradiction tha^t Pas'pal , 

dilatatum has contributed a great deal to this impi - j 

Fas'palum dilatatum is 6-9 ins. a^id |j 

it grows naturaUy under protected conditions yie t • ji 
some 160 md. of green grass per acre in several cuttu 

Under proper cultivation and management it voinci j| 

<T»b; much highev yiel*^ 

the grass may be judged from the following figi ■ • jj 


Ghemical Gompcsilion of Paspalum Dilatatum Uay^ 


(On moisture free basis) 
Pro- Cal- Plios- 


Early cut 
Late cut 


phorus 

0.19 

0.18 


Paspahom dilatatum is not only an If 

grass but can also be used for the stall feedmg^^^^ 

as well as for making silage and hay. Its f ® ^ 
colour is very pleasing to the eye and it sec’ns ^ 

an anpreciable amount of Carotene. Butter prf i 
ZwTe mSk of .'cattle fed on this g»ss 
yellowish , and does not reqnno the addition 01 
artificial colour. ^ 


"7"^esy the Chemist, l^i^chargc of the | 

Cattle- Nutritional Scheme, Assam - 
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Greaves Cotton 
&. Co Ltd, 


Service^l^ 


Mechanical Engineering Department, 

1 Forbes Street, Bombay, 

^ . .. ..._..anKt.a-Cf.lco«a-Ka..per-Mpdrns-NewD=lh!, 


“Chlorasol” Uquid-75% edr;^ 

infestation of stored grain and for seed fumigatio . 
PrOPYLEUE dichloride, EJHYLENE 
dichloride, dichloro ethy 

are well known soil fumigants. 

... X tTT T>J_ 


“ CRAG ” POTATO FUN- - 
GICIDE (658) -a copper zinc 
dependable for the control ■ 
of early and late blight of potatoes. 

“CRAG" FRUIT FUNGICIDE (341)-principal 

aSe ingredient is 2 -heptadecyl 

gives outstanding control of cherry lea sp 

apple scab ^ 

g^^^^^|“CRAG” HERBICIDE 

.s.f ■ 


Solvents, emulsifying agenU, 
K^iSSer\nd weedicides. 


For further details contact 

Naiional Carbon Company (».pi Ltd. 

CHEMICALS DIVISION 
18A Brabourne Road Calcutta 1 
Distributors for 

CARBIDE AN. CARBON CHEMICALS COMPANY 

A Division of 

- -— Union Carbide and Carbon Corporation, U.S. A. I j| 


The ^^ords '-CHLORASOL" and -CRAG" are nade-marks « 
of Union Carbide and Carbon- Corporation, ,,y S. A. . , 


Branches: AhmedEnbad-Galcult 



i N India tlic king of fruits is the mango. Its coining 
j: into season is hailed with delight by rich and poor 

all over the land. 

It is a beautiful fruit with a wonderful flavour. 
Nobody knows where it originated from but it may 
correctly be assumed tiiat it first grew in India. It 
grows well in the monsoon lands of S. E. Asia and even 
flourishes in the West Indies to which place Vasco-da- 
Gama carried plants after he visited India. There 
are several hundred varieties growing in India and one 
or two grow even all the year, round while in Madras 
and Bombay areas, the green fruits are in season as 
early as December. 

During the mango season in Uttar Pradesh the 
coimtry people generally make a lunch of mangoes Avith 
just a pot of rice. But in the West Indian Islands of 
San Domingo and Haiti the natives rarely cook meals 
and live on mangoes for-Aveeks AA^ien they are in season.- 

The finest variety from the West Coa,st region is the 
Alphonso and a close second is the P^’i. The delicious 
flaA^our and golden colour AAdth rosy red tops are truly 
a grand combination. In the Andhra and Tamil Nad 
areas, the apple-sized round, juicy fruits Avith tiny 
stones, are the Rumani and the huge — almost as big 
as a coconut — Banganapalli mangoes AAuth them SAveet, 
soft and fibreless pulp. It also has a small stone seed. 
Coming to North India AA^here there are a large number 
of aristocratic varieties the best knoAvn ones of AA’hich 
are Malda, Kishen Bhog, Langra and Bombai of Bengal 
and Bihar Avdiile the green skinned Eazli, Duseri, Sufaida 
and Chaursa, reign supreme in the LuckhoAV region. 
In the Punjab, vrheve the season is later than elseAvhere, 
the mangoes are small and are chiefly the sucking A^ariety, 
having more juice than pulp but possessing a fine flaA^our. 
Mandi, in Himachal Pradesh, is noted for its mangoes. 
Burma, formerly’a province of India during the British 
regime, has lovely varieties, the most famed being the_ 
.Net-Tet of Mandalay division, the fine flavoured Mu-Navo 
and tlie Thon-Lone Tadaung or ‘Three-naake-a-fo6t” 
longish, green-skinned fruits Avith orange red pulp and 
thin flat stone. 

Preserves, chutneys — both fresh and bottled — 
salads and squash are prepared from green and ripe 

J4 


mangoes. During season, children and parrots are 
the great problems to the owner of a mango tree or 
orchard. Indiscriminate eating of green mangoes can 
cause tummy upset, sore eyes and boils but if a big 
green mango is baked (or roasted in hot ashes) and the 
pulp is sucked A\dth a little salt, it is a soAmreign remedy 
and effecthm cure for heat stroke or Loo. At least, 
this is the Avay, Aullage folk of Bihar and Uttar Pradesh 
get rid of sun stroke. 

In Madhya Bharat, a delicious summer drink is 
made from boiled green mangoes and served AAdth ice. 



Alphonso 




It also helps to M'ard off Jieat stroke symptoms. In 
colour tills drink is just like lime-juice cordial. 

The modern Indian woman substitutes golden 
mango slices for peaches in her ice-cream. The street 
vendor usually has a good sale when he chills his mangoes 
on a big slab of ice. These additions add zest to the 
flavour. The food value of tlie mango is high. In 
the green mangOj the percentage of iron (100 grammes) 
is 4.5 and 11 calories per oz., but in the ripe fruit the 
calories are 14 per oz. and Vitamin A, 4,800 (Int. units 
per 100 gramines) and Vitamin C is 13. The mango 
tree is very useful in our country. Its tender leaves, 
flower buds, green and ripe fruits are used as food. 
Its bark, twigs and leaves figure in religious ceremonies. 
The Toran or garland of mango . leaves is considered 
auspicious and may be seen strung across doorways of 
new houses or on festival days. Even its seed kernels 
are of use in medicine and as flour in times of scarcity. 
Shrimati Lilawati Munshi, Vice-President of the All 
India Women’s Pood Council, has brought cut a mono- 
graph on the mango seed kernel as food and fodder. 

In our poetry, legend and even; in stitchcraft, 
the mango holds an honoured place. Our poets, 
ancient and modern, sing of mango groves, the fra.granee 



of mango blossom in spring time and the melodious call 
of the Koel is heard only when the mango is in flower. 

There is much scope for King Mango to earn dollars 
and pounds for our Exchequer. There are great 
commercial possibilities for it. Pandit Jawaharlal 
Neliru’s gift baskets of Alphonsoes — “>Say it with Fruits” 
is an old custom of India — can onlj^ reach a few personal 
friends. But a well-organized propaganda and publicity 
drive (like the Empire Tea Sales Board) overseas during 
sehson with a band of well trained men and women 
could have the way for a rich export trade in mangoes. 

. Our young canning industry has every chance of success 
internally and externally if it forges ahead in utilising 
the best modern motliods of fruit canning for the mango. 

MANGO PREPARATIONS 

A salad and a squash recipe are given below for 
the interest of readers — both are from green mangoes : 

Ingredients ; One cup mango pulp juice (prepared 
by boiling one seer of green whole mazigoes and squeez- 
ing out their pulp) 


-to be 


14 cups sugar 

(Two cups if the pulp is too acidic) 
Cardamom seeds from three or four spods- 
powdered 
(Elaichi) 

One pinch of yellow vegetable dye 
(Kesar may be used instead if desired) 


Method : — Mix the above thoroughly and keep by 
in a wide mouthed glass bottle. Whenever required 
take out two or three tablespoonsful, Add water to 
fill a tumbler. Mix well, add crushed ice and serve. • 

Note : — This solution will keep only for a week 
but if kept in a frigidaire, it ca-n be kept indefinitely. 

GREEN MANGO SALAD 

Ingredjients \ Green mangoes, or five 
Fried onion 

(chop fine and fry) One, or two lai’ge ones 
Salt and chilly powder To taste • 

Roasted gram powder Two or three lieaped-table- ' 

spoonsful 

Til oil — previously Two tablespoonsful or more 

heated and cooled ' ’ . - . , . 

Chopped green spring Two stallvs 
onions 

Pifdina or^Dhaniya A few 

leaves 


Method : Peel the mangoes and grate them. 
Immerse in boiling water (i.e. bring water to the boil, 
remove it from fire and put the grated pulp in it) and 
squeeze out lightly and place the pulp on a plate which 
"may have, clean mango leaves under the pulp for decora- 
tioji. Add oil,' grami pqwder> salt and chilly jDowder. 
Garnish with friecFonions l^nS greens and mix well just 
before eating. , "" . ^ ' 


Banganpalli 


Note : If tlie .green mango is not too sour, then do not immerse 
in hot water. Some mangoes are very sour, hence immer- 
sion for a minute or two will help reduce the sourness. - 
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The village temple, apart 

from being a house of piayei is 
also the place whei^ village mar- 
riages are celebrated 

/> small community with 73 per 
cent of its women and 71 per 
A. %. cent of its men literate, a com- 
pact area of about 1200 acres from 
which the evils of drink and untou- 
chability have been wholly banished, 
and cooperative effort which runs a 
rural school and a library, and 
maintains a temple Avhose doors are 
open to the whole commnuity— that 
in short is village SeAvargaon-Dukre, 
situated in the Buldana district of 
Madlrya Pradesh. Behind its 240 
neat Avhite-Avalled- huts, each of 
which bears a number and the name 
of its owner, lie the unostentatious 




hut in 


effort and cooperative endeavour 
of its peojile for nearly two decades. 

This village of 1130 inhabitants 
lies in the Chikhli Taluk and is 
reach.ed from Buldana, the District 
Headquarters by a road of which is 
motorable for about 14 miles. 
Thereafter the going is slow, over a 
bullock cart track, vdiicli conceals 
many a dangerous pot hole nncler ^ 

layers of -thick broAvn dust. This 'i 

two-mile journey however is Avorth- 
AA'hile, for once you reach SeAvargaon- 
Dukre, the discomforts of the heat 
and dust and traAml OA’^er a tortuoiis 
track, are forgotten in the admira- 
tion of a Aorile rural joopulation 
seeking to soIa'^o its problems, by 
its OAvn cooperatiAm efforts. 

At tb.e entrance of the village 
stands the village temple, Avhich 
bears the ennobling inscription in 
Deva Nagari “True religion knoAvs 
no barriers of caste or colour”. This 
is no mere inscription ’, it is one of 
the tenets of the faith of the people 
of SeAvargaon-Dukre, for they have 
completely abolished untouchability . 

There Avould be feAi^ tOAims and 
villages in India Avhich could aspire 
to such a distinction ! 

A feAV yards in front of the temple 
stands a nim tree. Under its cool 
spreading branches, is a black board, 

Avhich serves as the daily heAi's sheet 
of the village. On it, Avritten in 
neat- Marathi letters; appears the 
neAvs of the day. On the day that I 
Ai'as in the A’^illage last MmcIi , I-i’ead 
of the earthquake -in' Turkey, the 
failure of the pourparlers betAveen- 
the Prime Minister and the leader of 

Sewargaon-Dukre belonging to the lowliest 

. — a Ilarijan , , 





the Indian Praja Socialist Party, and 
other items of State, district, and 
village importance. The senior 
students of the village school, run 
this daily newspaper ”, culling 
the various items from the news 
bulletins of All India Radio l\eard 
over the village community set. 

SANTOS'H RAO PATIL— A BORN 

LEADER 

The success which has come to 
vSewargaon-Dukre is largely due to 
the excellent leadership of 3 6 -year 
old Santosh Rao Patil and his fellow 
workers. Santosh Rao is a down-to- 
earth thinker with a practical im.agi- 
nation. He knows the hearts and 
minds of his fellow villagers as clear- 
ly as he knoAvs hoAv to raise bumper 
crops of cotton, Jorear and A\dieat on 
the family holding of 300 acres. 
For 19 years he and his felloAv Avork- 
ers haAm AA^orked incessantly, instill- 
ing social sense among the people and 
laying the foundations of a ncAV 
village life, free from dirt, disease 
and ignorance. The bond that has 
brought together . the people of the 
Aullage into a homogeneous, group is 
an overriding sense of unity of pur- 
pose. In the Avords of the Union 
Minister for Agriculture AA^ho Ausited 
SeAA^argaon-Dukre in NoA^ember 1952: 
'‘It is this unity that has enabled the 
people to achieve so" much Avithin so 
short a time. The peo^de of Sewar-- 
gaon-Dukre liaAm truly traiisformed 
theAdllage.” 

PRIDE OF VILLAGE 

From the moment that I entered 
the Aullage till I left it nearly three 


hours later, I Av^as struck Avith the sense 
of pride AA^h.ich the Anllagers liaAm in 
th.e AA^ell being and progress of their 
SeAvargaon-Dukre. Painted in bold 
Marathi letters on a prominent Avail, 
0]ie reads the folloAving exhortation 
to the Aullage people : 

I shall not do anytliing AAdiicli 
brings disgrace to my ndllage. 

I shall do my Amry best to make 
my Aollage an ideal one. 

I shall faithfull}^ observe all tlie 
laAVS governing my village. 

It Avill be my earnest prayer that 
my village shall progress from 
year to year, and to this end, I 
shall fulfil my allotted tasks. 

Slogans similar in content hit the 
eye in different parts of the village, 
and the ideal of hard Avork and self- 
less serA^ice is emphasised OA^’er and 
over again. The results are seen in 
clean village houses, dirt-free lanes, 
the smart appearances of the boys 
and girls and the unmistakable sense 
of pride in the, Aullage inhabitants, 
most of Avlioin are agriculturists. 
This Avas exemplified in the remark 
of a fifty-year old AAdio told me that 
Avhile a deadly cholera epidemic 
SAvept through the surrounding villa- 
ges in 1946, SeAA^argaon-Dukre re- 
mained unaifected "because our 
Adllage isso clean ! ” 

"^To keep disease at bay, the village 
dispensai;y has, been distributing 
cheap and effeefee j-emedies for the 
last 12 years. ^ 

[Gonid. outage 28) 


The villagers have completed half a mile of road 
through voluntary labour. This ivoulcl normally cost 
the village more than Rs. 1,250 
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Exislliige cutter jatted with a feed pipe for blowing chopped fodder into the silo tower 


0UCCULENT fodder is consider-' 
ed a necessity for feeding 
dairy cattle esj^ecially. the 
cows in full flow of milk. Such feed 
is not ayailahle thro^^^ tlie year, 
and it has been obseryed’hy success- 
ful dairymen in the more x3rogressive 
. nations that this difficulty could be 

Portable steam boiler which works 
the ensilage cutter 
















Overcome by converting the avail-, 
able green fodder into silage. Many 
varieties and combinations of green 
fodder loroducing satisfactory ton- 
nage 3 i,ove have been converted 
into silage for x^roviding succulent 
feed, especially duidng summer'when 
green fodder is hot available. Much 
of the research conducted by agri- 
cultural institutes is directed to- 
wards the solution of definite prac- 
tical farm problems. One such im- 
portant x^roblem is that of feeding 
livestock economically. Due to a 
sudden drop in the price of gur^-a- 
large quantity of sugarcane was 
available for \ use as cattle feed.' 
Experiments show'’ed that the live- 
stock thrived well on .chopped 
sugarcane. Thiis enconfagecl, the 
possibilities of x)reserving sugarcane 
as silage were exxDlored and the re- 


sults acliieved are given in this 
article. 

PROCEDURE :: ^ ~ - - - 

; "\Bugarcane with tops and some dry 
leaves witli an almost equal quantity 
of green oats were used for making 
silage. They ^vere mixed just x>rior 
to ensiling by the ensilage cutter. 
The chopped niaterial was blown 
into the masonry silo-tower. The, 
eliox^pihg continued at the rate of 
eight hours a clay- for a period -of 
22 days. During the chopping 
'hnd filling of 'the silo-tower water 
was continuously =‘i>prinkled over the 
cut material in the' ,tmyer. Every 
day in the morning before the 
filling operation was commenced, ten 
men were allowed to trample over the 
collected material in the tower- for 
, an hour in order to pack the materiak 




fairly air-tight. . Air-pockets tend to 
encourage the groAvth of moulds and 
spoil the silage. As such the pack- 
ing of the cut mater iod Avas very 
essential. When the toAver Avas filled ; 
to the top, it Avas AA^ell levelled and 
coA^ered AAuth a layer of leans grass 
and then plastered Avith mud in 
order to make it air-tight. It Avas 
left in this condition for six Aveeks 
Avithin Avhich time fermentathm 
changes took place. Green oats as 
such Av'ould not form good silage 
since the sugar content for fermenta- 
tion is less bi;t the addition of sugar- 
cane made up this deficiency. It 
Avas thus obserA^ed that mixture of 
AV'hole sugarcane and green oats 
formed a good combination for 
ensiliag.^ 

FOOD VALUE OF SUGARCANE 
AND OATS SILAGE 

^The silage Avas of a fine __yelloAV 
golden colour Avith a pleasant aroma. 
The quality of sugarcane and oats 
silage AA^as very good and the cattle 
relished it so much that not a singly 
blade AA^as left behind in the trough. 
T he result of an analysis of a sample 


of sugarcane and oats^ silage " ca^rie’d 
out at the Indian Agricultural Re- 
search Institute is given ibeloAs^ to- 
gether Avith the analysis of joivar 
silage" for 'comptifisbii : " " ^ . 


Sugar- 

Ccine,, . 

oats 

silaae 


JoAv^ar 


Moisture 

72.07 

77.5 

Crude protien 

3.40 

5.59 

Ether extract 

2.38 

3.90 

Crude fibre 

30.84 

36.85< 

Ash 

9.09 

13.87 

Sand and inso- 



luble silica 

0.13 

7.67 

Soluble minered 



matter 

3796 

' 5.90 

Soluble carbo- 



hAMredes 

54.29 

39.81 

Food units 

68.74 

63.30 


The o^boA^e data reveal that per- 
centage of crude proteins and sand 
and-insoluble silica is less in sugar- 
cane and oats silage than in joioar 
silage. This stuff is passed un- 
digested by the animals. The per- 
centage of soluble carbohydrates is 
more in sugarcane axid oats silage 
(Gonid, on page 30) 






/ dropping the bundle of i 

sugarcane direct on the ensilage | 
cutter from the top of cart 


Feed pipe of the ensilage cutter 
bloAving chopped material into th^ 
masonry silo pit 
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;>a<led cart oi' sugarcane reacty to 
be mxloadecl direct on the ensilage 
cutter for chopping 
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J- IXED farming is a system of 
kh CTcm and animal husbandry 

-“S£^ai'= 

come mto luii pW* , fioTiciil- 
by reason of monsoon, the ag^cr 
tx?re is seasonal in dre snto 

diary occupation of mm p 

inrdectly 

S land and 

family, -tire anmials any tire am i 
main'.fwdll nourished. 


rained tarming-tlre way to 

lessons- of-invesiigations 

In '194=1 the Indian Conned ot 
AcScultnral Research coordinated ^ 
tTperiments on small holdings do 
Stigate the vahre otmixeddarm- 

ine in comparison to arable fanning. 
yLv States, 

Madhya Pradesh, N.W.P.P- ana 
Sindh cooperated in this i 

These experiments proved 
doubt that there was general 
^Income from both cash and food 
crops in the mixed farming no 

matter whether these were located 
close to the urban or the rural areas, 

^ comparedtothearablefarmi^^^^ 

There was evidence of a 

in the fertility of the tod. 


' V 


MiUc and millc,pipductswere readily 
available as protective ^ J 

families of the mixed farming iwit 
TioTders. The family labour was 
profitably utilized in the subsidiary 

occupation for earning extra . 

Nearly 75 per cent more income w as 
derivil from the mixed farming units 
than in the ordinary farmin^ 

’^^The working of 

Madhya Pradesh from 1941 to 1946 

indicated that 191 . .rcres 

. (i) a unit holding of 12 i acres 

wmfked Avith a pair of bullocks 
proved capable of maintaining two 
buffaloes.wdthorrt the need of pur- 
chasing fodder from outside, 
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(ii) the cultivator practising 
inixed farming could earn extra 
income varying from Ks. 200 to 250 
by sale of milk and Rs. 125 to 200 
from butter, 

(iii) the supply of manure was 
increased by about 15 tons, and was 
sufficient to manure another three 
to four acres, 

(iv) the extra manuring enabled 
production of sufficient surplus dry 
fodder and grain to cover scarcity 
periods of fodder supply, 

(v) about 25 to 30 per cent extra 
millc and miffi products’ consumption 
by the family provided additional 
nutrition and, 

(vi) the extra manure supply 
enabled the farmer to grow to 1 
acre of a cash crop very successfully. 

It is necessary to mention that 
the funds for the purchase of milch 
stock and setting up of the units 
were provided by the Government 
as taccavi loans which later on could 
be recovered by instalments. 

. In Uttar Pradesh the comparable 
mixed farming units were located in 
the districts of Meerut, Bareilly, 
Lucknow, Bara Banki, Gorakhpur 
and Deoria. The sizes of the hold- 
ings varied from eight to ten acres 
in the different districts'. Details 
of the income from the mixed farm- 
ing units compared to the arable 
units were as under : 


and a pair of bullocks, and in the Ji 
eastern districts, two milch stock n 
and a pair of bullocks on 8-10 [j 
acres holdings. • 

The area of mixed farming units [ 
in the U.W.P.P. varied from five i 
acres in the most intensively culti- j 
vated holding in the Charsadda Tehsil | 
of Peshawar district to 12 acres hold- | 
ing in Paharpur Tehsil of Dera Ismail j 
Khan district. Mixed farming posi- I 
tively increased the yieldg*^ grain j 
and cash crops, the gam being less j 
under the drier com^ions of Dera t 
Ismail Khan comjK^d to that in the j 
amply irrigated ^eas of Peshawar ; 
and Mardan districts. The returns j 
were comparatively less from the 1 
mixed farming units in the sub- j 
mountainous and mountainous regi- j 
ons of Kohat and Abbottabad ! 
districts. The income in the latter t 
case suffered due to lack of market ; 
facilities. The extra manuring applied | 
to the sugar cane and tobacco crops 
increased the gross returns from 
these crops in the mixed farming i 
units in comparison to the arable j 
units. i 

In Sind, three mixed farming i 
units on a comparable basis with the | 
arable farming units were set up. ! 
The size of each holding was 24 acres. ( 
The increased returns per acre on the | 
average for three years for the j 
Tharparkar,Nawabshah and Hydera- | 


Average , projits 

per acre of all holdings'^ 


. Unit' 

Pirst 

year 

Second 

year 

Third 

year 

Pourth 

year 

Fifth 

year 

Meaii 


Rs. as. 

Rs. as. 

Rs. as. 

Rs. as. 

Rs. as. 

Rs. as 

Mixed farming 

23 15 

95 5 

141 2 

122 6 

169 6 

110 7 

Ordinary farming 

Per cent income over 

17 7 

61 13 

67 3 

46 6 

65 5 

51 10 

ordinary farming 

37.4 

52.9 

110.0 

167.3 

159.3 

105.4 


' Indian Farpiingi August 1950; p. 327 


The Bara Banki unit gave the 
lowest extra income and depressed 
the general income level of all the 
units. 

Prom other units the extra 
income ranged from 37.4 to 
167.3 per cent over the com- 
parable arable farming units. This 
increased income was possible as 
a result of the production of miffi, 
greater employment of the family 
and extra yield of cash, fodder and 
grain crops. In the western dis- 
tricts the mixed farming unit holder 
could maintain three milch animals 


Fad units were 16.1, 18.7 >nd 12.8 Ij 
per cent respectively. The- Sind j] 

Jiari could maintain two milch Ij 
animals besides a pair of bullocks. jl 
Por these animals he could obtain [ 
from the holding drj^^, and green 
fodder and part of the concentrates, f 
By keeping two milch animals on ! 
the average his income on the holding [ 
was increased by E-s. 281. The | 
extra income varied in relation to 
the market value of animal products J 
and incentive to produce more be- |i 
cause of the nearness of the market. 1} 
( Gontinued on page 30). Ij 
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A /finger plant 


Khizomes with roots 


/f INGER, Zingiber officinale 'Rone., is one of the 
most important spices obtained from the rhizomes 
or underground stems of plants belonging to the 
family Zingiberaceae of the natural order Scitamineae. 
The crop is believed to be native to tropical Asia and 
is cultivated in the West Indies, India, Africa, China, 
Japan and Dutch East Indies. This appears to have 
been used as spice and medicine from the early times 
by both Chinese and Indians, there being numerous 
references in the Chinese medical treatises and in 
Sanskrit literature. The Romans regarded the spice 
as being of Arabian origin owing to the fact that they 
obtained the supplies by w^ay of Red Sea. The spice— 
seems to have reached France and Germany during the 
ninth century coming to “England a little later._ -The 
Spaniards introduced the plant into-Mexicojind J amaica 
during the 16th century. 

Ginger is the rhizome or underground stem of the 
herbaceous plant attaining a height of one foot to three ^ 
feet or more and the stem is emvrapped by sheaths of 
leaves. The leaves are arranged alternately about the 
stem and are light green in colour, the lower ones ill 
developed, the upper with lance shaped blades 6 ins. 
or more in lengtla. Each blade has a well developed 
central rib. and ends in a long point. The flowers 
are borne in a spike usually produced by a leafless 
stem, about one foot in height or less. The . rhizome 
which is the spice proper is stout and tuberous with 
thin leafy skins and it emits fibrous roots. It has a 


number of buds-or sprouts each of which is capable of 
producing a plant. ' 

CULTIVATION „ _ ^ 

The plant requires rich, well aerated soil. A 
tropical climate is essential for its cultivation, but within 
the wide limits of the term, it appears to thrive almost 
any>vliere provided there is sufficient rainfall and the 
land is well drained. Ginger is invariably propagated 
by means of divisions of rhizomes. This is usually 
cultivated in sandy- loams or heavy laterite loams. 
In the West-Goast where it is largely growm and under 
rainfed --Conditions, the land is ploughed^ and prepared 
when summer showei^s are receivdd and flnarpreparation 
is done wheri soaking showers are received in May. 
The area is then thrown into raised beds of convenient 
length with 3 ft. width and with 9 ins. to 1 ft. chajinels 
in between to permit easy weeding and drainage. The 
length of the beds is determined with respect to the 
gradient of the field, the steeper the level the shorter 
should be the length of the bed to prevent erosion during 
the heavy rains. Shallow pits about 2 ins. deep are 
then made in the beds 9 to 12 ins, apart and a handful 
or two of powdered cattle manure is applied in each pit. 
About 10 to 15 cartloads of cattle manure will be- 
required per acre. Seed ginger, cut into small bits of 
about an inch long with at least one bud in each is put 
in each pit and covered with soil. The seed rate varies 
from 800 to 1,200 lb. The beds are then covered with 


11- 'r 

■ V "f 

\ ^ 

% 




V 


I ^ 




quick rotting green leaves like Nuxvoinica at 4,000 to 
8,000 lb. per acre to form a thick mulch. This mulch 
pi events not only the washing away of the top soil 
by the beating rains of the south-west monsoon, but 
also serves as green manure. It also generates by its 
decomposition sufficient warmth, during the rains for 
the growing plants. A second mulching is given 30 or 
40 days later when the sprouting is complete and a 
third mulching is given a month later. Weeding the 
crop and earthing up of the sides of beds are done once a 
month and usually at the time of mulching. It is 
necessary that great care should be taken to see that 
no water stagnates in the beds as otherwise the rhizomes 
will begin to rot and the crop will ultimately suffer. 

The crop comes to harvest during the last Aveek of 
November to the middle of December, Avhen the leaves 
begin to Avither. The dry leaves and stems are cut and 
remoA^ed from the beds and then the rhizomes are lifted 
Avith spades or digging forks. The rhizomes are then 
cleaned free of roots and soil particles. When the 
seed material is selected, care shoidd be taken to see 
that the buds are not injured at the time of cleaning. 
The ginger finds a ready market for use as green ginger 
or for despatch to the factories for curing and exj)orting 
to the foreign countries. The yield of green ginger is 
betAveen 8,000 and 20,000 lb. per acre. 
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1949-50 

Sh. Ratan Prakash 
Yield ’/687'mds. 
per acre 


1950-51 

Sh. Madho Kir pal 
Yield: 129 mds. 
per acre 




The cultiA^ation of ginger at the piresent time 
A^ery profitable. The average cost of cultWation is 
Rs. 900 per acre and taking the yield af 10,000 lb. 
per acre valued at Rs. 12 -per tJmlam of 37-^ lb., the'profit 
Avorks out to Rs. 2,300 per acre. 


OBTAINING HIGHER YIELDS 


\ 


The system of culth^ation A^aries in other parts of 
India, depending on the climatic conditions of the tract. 
In the regions of Ioav rainfall, ginger is cultwated under 
irrigated conditions and the rhizomes are planted on 
ridges or beds Avith facilities for easy irrigation and 
drainage. 

As ginger requires fertile soil for its cultivation, 
the culth^ators in Malabar after the liarA^'est of ginger 
groAv paddy folloAved by gingelly next year and then 
alloAv the field to lie falloAv for the next one or tAvo years . 
before they culth^ate ginger again in that field. 

It is observed that so far no systematic AV'ork on the 
improA^ement of its yield has been done in India or 
abroad. Malabar cultivates OA^er 10,000 acres of ginger 
and for tackling some of the outstanding problems in 
culth^ation, preserA^ation and control of the diseases 

(Conid, on 'page 25) 
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1951-52 1 




Sh, jfat Pal Chandra 




Yield: 135 mds. j 




Featured alongside are three ‘Krishi Pandits’ — winners of first 
prizes in the All India Potato Crop Competitions in 
1949-50, 1950-51 and 1951-52, who used Sickle 
Brand Fertilisers for growing their prize crops. 

Follow the lead of these successful farmers 
and use Sickle Brand Fertilisers on your 
land for bigger and better crops. 


Specific Sickle Brand Fertiliser Mixtures 
ore available for cereals, sugarcane, 
potatoes, tobacco, chillies and garden crops, 
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By S. R. BALASUBRAMANYAN 



Q IR Sivaswamy Ayyar High 
School, Tirukattupalli, Tanj ore 
district has adopted agriculture as a 
basic craft for its pupils. Agriculture, 
gardening, bee-keeping, poultry and 
dairy fanning are the various sub- 
jects taught in this course. The 
managing body of the school got 
from the Government by alienation 
a plot of waste land, 30 acres in 
extent. The land Avas uneven and 
Avas coA^'ered AAuth prickly pear, a feAV 
babool trees and shrubs and sand 
dunes. The soil AA^as found deficient 
in both nitrogen and phosphoric 
acid and contained sodium salts. 
At a considerable cost the landAvas 
reclaimed AAdth a bull dozer. 

Within three years the alkalinity 
of the soil Avas reduced AAdth the use 
of farm^^ard manure and green 
manure together AAdth a judicious 
use of chemical fertilizers. Dhaincha 
AA^as thereafter soaaui in large quanti- 
ties and Glyricidia Avas planted along 
the bunds of the irrigation and 
drainage channels. Thus exrough of 
organic matter AA^as produced to 
meet the requirements of the farm. 

At the suggestion of the Mixrister 
for Agriculture, Madras the Farm 
AA^as registered as a Model Farm. 
This year Sesbania seedlings AA^ere 
planted along the edges of paddy 
fields at the time of the Kuruvai 
transplantatioxr according to the 
system folloAved at the Agricultural 
Research Station at Aduturai. 

Sesbania seedlings groAAm in the 
nursery AA^ere planted closely on the 
four sides of the bunds of a plot of 
about 50 cents, soon after the 
Kuruvai (first -Crop) transpl^ntationT 
The Kuruvai crop^ was harvested 
after about 2h months. After the 
harvest, and before Thaladi (second_. 
Crop) planting the Sesbania plants 
AA^ere pulled out, stocked on the bunds 
and later ploughed in before trans- 
plantation of the seedlings of the 
second crop. In about tAVo months’ 
time 2940 lb. of green manure AA^as 
ready on our 60 cent plot, i.e. 5880 
lb. per acre. If the roguing spaces 
Avere also used for 'the purpose, 
much more green manure coulcl 
have raised. 

Sesbania groAA^s quickly, has green 
leaves in Aplenty and the seedling 
never dies."' It groAvs on any soil, 


axid at every spot AA^here a Sesbania 
plant stood, a small natural nursery 
is created out of the seeds that the 
plant sheds. The P hector of Agri- 
culture, Madras State, has advocated 
its extensKe use in the Avhole of the 
texi million acre area under paddy 
cultivatioir in the' Madras State. 
He has expressed coxifidence that 
by folloAAdng this method the pro- 
duction Avould be stepped up by 
10 per cent Avithin a short time and 
the State AA^ould become self-suffi- 
cient in respect) of foodgrains. 

The special benefits of this method 
are : 

(1) The manure is got on the 
spot at the time it is needed and also 
in sufficient quantity. The question 
of buying and carting green manure 
does not arise. 

(2) The manurial value is en- 
hanced by its freshness. 

(3) Nitrogen fixation maintains 
' soil fertility. 

Sesbania seeds Avere soaaui in ten 
cents in another plot during the 
' falloAA^ period betAveen . July and 
October AA^hich produced sufficient 
green manure for an acre. 

Sesbania seedlings have been also 
planted six feet apart along .the 
margin of the plots of the fijst crop 
and second crop area and it is expect- 
ed that sufficient seeds AA^ould be 
raised not only for home use but 
also for distribution to the local 
cultivators. The only difficulty 
anticipated is that -cattle trespass 
Avill injure- or destroy the plants 
after the paddy harvest, unless the 
fields are in a compact area well 
fenced. 

Recent researches in the U. S. A. 
proy^d^t^^^ best Avay .to 

get the maximum good dlit of super- 
phosphates is to supplement it Avith 
plenty of organic matter in the soil ; 
otherAvise, the fertilizer is likely to 
remain as 'dead Aveight.’ So, it 
need not be emphasised that the 
more the organic matter is used, 
the better AAdll be the yield and the 
best Avay to enrich our field with 
organic matter is to spread the 
use qf Sesbania. If this method' of 
enriching the soil is universally 
adopted, it Avould go a long AA^ay in 
solving the problem of cereal 
deficiency in the country. i. 
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LINGER CULTIVATION IN MALABAR 

[Contd, from page 23) 

affecting : the crop j a scheme was sanctioned by the 
Indian Council of Agricultural Research and the work 
was started in 1950-51 season at the Agricultural 
Research Station, Pattambi. Experiments on the 
cultural and manurial aspects were taken up with a 
view to enhancing the yield and treatments of seed 
material with the fungicides were done to reduce 
the loss caused by the diseases. Some of the findings 
recorded during the first year will be of immense use 
to the cultivator in modifying his method of cultivation 
to obtain the maximum yield. 

There is a belief that the root crops like elephant 
foot yam give higher yields when bigger sized seed 
material is used for planting.- In potato, at the Agri- 
cultural Research Station, Nanjanad, it has been obser- 
ved, that bigger the size of tubers planted, the higher 
was the yield but it was economical only upto a certain 
limit. Pour sizes 1 oz., 2 oz., 3 oz. and 4 oz., were used 
for planting, but 2 oz. gave the best return though 4 oz. 
gave the highest yield. An experiment was laid out 
on similar lines with ginger with different seed rates 
keeping the spacing constant and it was found that 
greater the seed rate used, the higher was the yield 
assuring the grower of better profits. 

MULCHING 

Mulching the ginger beds with greem leaves is a 
very important operation as mentioned already. The 
ryots mulch the crop thrice during the early stages of 
growth and it would be a “great advantage if it were 
possible to reduce_the number of mulchings which is 
one of the lifiirtmg factors in the general increase of the 
area due to the non-availability of large quantity of 
suitable green leaves during May- June. An experiment 
was laid out to explore the possibility of reducing the 
number j)f mulchings to one or two instead of the usual 
three. It was seen that the yields were affected Avhen 
the number of mulchings was restricted. 

MANURING 

Manuring is an important item in crop production 
and it is agreed that ginger requires a fertile soil. But 
no work on the manurial reqixirement of .this crop has 
been done anywhere ; but it is seen, however, that oil 
cake or cowdungis used in Bengal, bone dust in Queens- 
land and soluble phosphates of ammonium and potassium 
in Jamaica while in Malabar powdered-cattle manure is 
applied alone and sometimes mixed with wood ashT."^ - 

Under the scheme an experiment was laid out to 
observe' then^spbnse'to nitrogen and phosphoric acid 
alone and in combination. Nitrogen at 50 lb. ancT lObTb." 
as ammonium sulphate and phosphoric acid at 45 lb. 
and 90 lb. per acre as superphosphate were applied 
alone and in combination. Though the results were 
not statistically significant the figures indicate higher 
yields with higher dose of nitrogen and 100 lb. of 
nitrogen gave the best yield and was also profitable 
but no. increased yield was indicated with phosphoric 
acid, alone or in combination. - 


DISEASES 

It has been observed that at the time of harvest 
a good percentage . of rhizomes was found to have got 
damaged by diseases. Often the growing plants were 
seen to wither and die at different stages of growth. 
The damage was observed to be mostly due to Pythium 
species and the Agricultural Department is advocating 
the use of 0 . 05 per cent mercuric chloride for treating 
the. rhizomes before storing as seed as well as at the 
time of planting. The fungicide was found to check the 
disease to a great extent but still the disease Avas obseiwed 
to appear sometimes in a mild form in spite of the 
treatment. An experiment was conducted Avith several . 
other fungicides to get at the best one for treating the 
seed before planting. The results indicated that 
colloidal copper and chestnut compound Avere promising. 

PESTS 

Serious pests Avere not obseiwed on this crop. 
Turmeric shoot borer AA^as found to cause some damage 
but this could be effectiAmly controlled by collecting 
the dead hearts and destroying and at the same time 
spraying 0.25 per cent Guesarol tAvice or thrice at 
Aveekly inter A^als. 

STORING OF SEEDS 

The preservation of seed material is in no Avay 
less important than the actual cultivation of ginger. 
By faulty storing the seed material A^ery often rots 
and sometimes the Avhole stock is lost. The ryots 
usually store the seemingly healthy rhizomes in a big 
pit dug in a cool place inside some shed. The mouth 
of the pit is closed Avith a plank Avith a hole tlirough 
Avhich a tube like holloAv bamboo is inserted to permit 
communication Avitli the atmosphere to alloAV aeration 
to the rhizomes. The plank is then coA^ered Avith mud 
leaAdng the bamboo tube projecting out.- 

Adopting the ryots' technique the seeds AA-ere' 
stored after treating for different periods Avith 
mercuric chloride solution and Ceresan of different 
concentrations. It Avas obserA^ed that treatment Avhere 
the rhizomes AA^ere soaked in 0.25 per cent Ceresan 
for 30 minutes before storing Avas the best folloAved. 
by mercuric chloride 0 . 1 per cent soaked for 45 
minutes and hours. 

A trial aa- as made to preserA^e the seed in the land 
itself AAdthout haiwesting the crop. A small portion 
of The -field Avas set apart for the investigation and one 
half of the'^area AA^as left unmulched AA^hile the other 
half AA^as gweiT a- JieaA^y mulching AAuth dry leaA^es. 
The rhizomes Avere diig at the time of planting and it 
Avas found that the mulched area gave 5,850 lb. of 
^rfiizomes per acre aaMc the other gaA^e only 900 lb. 
It is'^^seen that there is a possibility of preserving the 
seed material in thejieldulso. 

Adopting all the improved methods of cultwation 
and preserA-ation mentioned aboA^e it should be possible 
for a Malabar cultivator to increase his margin of 
profit to a considerable extent. ' j 
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i ' f T jHE proper feeding of farm animals both di’ought 
'' and milch, alone can help improve the standard 
of cultivation and milk supply iu our country. 
Growing of fodder crops though common in the dry 
irrigated areas' of the Punjab, is seldom undertaken in 
the areas naturally favoured with sufficient rainfall. 
Cattle in such areas depend upon the by-products of 
food crops supplemented by whatever green roughage 
they can pick up in the village grazing lands. But 
unless cattle are ensured adequate feed, all efforts to 
maintain them in good condition and to imj)rove them 
will not achieve the desired results. In view of this it is 
imperative that cattle must be provided with enouglr^' 
feed. 

Though there are a number of fodder crops which-^ . 
are at present grown in the Punjab State yet— Sudan- 
grass is a valuable addition in view of the fact that it 
grows much better than joivar or maize, J n the early' 
hot and dry summer montEs^f-AprirMay- June. It is 
an excellent quick growing grass which can be cultivated 
with great advantage for providing large quantities of 
green stuff. '---Tf the crop is allowed to grow three to four 
cuttings during the season are easily obtained according 
to the fertility of the soil and availability of moisture. 
The crop so^vn in the end of March is ready for the first 
cutting in about 50 to 55 days and subsequent cuttings 
can be taken in 35 to 40 days. 

Like other sorghurns, sudangrass prefers warm ' 
summer climate.of relatively low humidity and is sensi- 


tive to frost. The growing season is, therefore, limited 
to the warmer months of the year. 

Sudangrass is a grassy counterpart of the ordinary 
sorghum (joioar). Unlike bam (Sorghum halepense), 
Sudangrass has no rootstocks and does ndtT)ecome a 
weed in cultivated lands. It is an erect growing plant 
that reaches a height of more than 6 ft. under ordinary 
conditions. The stems are non-sweef, solid "and much 
thinner than the thin stalked sorghums. 

Though the^crcp ds preferred as green fodder, its 
cliy stalks afterheed ripening can be stored like-Sorghum_ 
Jcarbi^^Tlie crop on an average yields'400 to 600 maunds 
'^'“df green stuff per acre. 

Since its growth is much superior to jowar and 
- maize in the dry and^hot months, it is primarily re-' 
commended for_this periodr^ Tf is cultivated like other 
^ ^.sorghums iiPa well prepared moist soil either by hera — • 
dropping the seed in the furrow behind the plough or 
by broadcasting and covering the seed by soliaga (plank 
of wood). Ten t o twelve ^eer-s joff _se^""is required 'to 
- — sow un^'acre; rFhaSTBehoivn at aiiy -time after the soil 
becomes warm in spring, i.e. from the middle of March 
onwards up to the beginning of July. 

Experiments were carried out to study the influence 
of fertilizers, irrigation and intervals between two 
successive cuttings on the forage yield of crop. They 
revealed that high doze of farmyard manure, say, about 
28 tons per acre, with high level of irrigation each after 
7 to 10 days with 40 to 50 days cutting intervals gave 
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Gutting intervals 


--‘—^ 8 ^ 0.00 IS giuwn lor raising seed in the month 
01 duly along with sorghums for seed production. The 
crop starts earing in the end of September and ripens 
c in October-November. The crop on ripening is cut 
an CO ected in small bundles. Ears are then separated 
by cutting them from the stalks and threshed by bullocks, 
yield ot seed varies from 3 to 5 maunds per acre. 

li the field is not ploughed and ratoon crop is 
a owed to sprout in spring, i.e. Eebruary, it enables 
another crop of seed .to be obtained from which 2 to 4 
maunck per acre of first quality seed can be secured. 

* , . made to evolve superior high 

yielding strains from the existing stock- as well as to 
rnake the stem sweet and juicy. “ Accordingly; a number ■ 
01 strains have been isolated from sudangrass sorghum 
hybrids. The desirable strains are under trial. 


tomatoes in metropolis 

(Contd. from page 11) 

‘Meeruti' type having the characteristic shape, size, 
and colour. One would commonly observe that, at 
the vegetable shops, the fruits of this variety are usually 
, exliibited. vdth their deep red bottoms facing upwards ; 
the stem- end is 'usually green- and unattractive and 
hence the shopkeeper conceals this. The winter supply 
receives a set-back if there is early frost any time between 
15 December and 15 January. In frost-free winters, 
the autumn-iv'inter ci’oj) extends up to about the middle 
of Eebruary. _ ' 

Spring supply : It has been interesting to note 
that the produce of Moradabad in U. P. is rather 
inferior,.thefruit$ being irregular and fasciated, though, 
large in size. 'Tlie keeping quality is also poor. Whether' 
this characteristic Iff egulaf sTiape is due^to^ tlieTuferior 
variety groTO or it is the soil and the climate of the 
. place which are responsible, is not quite clear. Since 
this has been observed, year after year, it is possible 
that it may be partly due to the place effect. It would 
be interesting to try here a few varieties which are 
otherwise knoAvn to produce good, shapely, fruits. 
Ahmedabad and M.ehsana export a /'plum’' type of 
tomato of good red' colour which, though small f*' 
sells-at par with the large-sized fruits. p 
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SEWARGAON-DUKRE THE VILLAGE WITH A PURPOSE — 


The village dispensar}^, the com- 
munity receiving set, the library 
and the reading room are housed in 
the building of the “Samaj Vikas 
Kendra'’ which was opened b}^ Dr. 
Panjabrao Deshmukh last year. 
Neatly stacked in a corner of the 
building vere a number of bags 
of jowar. I was told the^^ were the 
house-to-house collections made by 
the youngmeil of the village, for 
seed purposes. The sale proceeds 
would go to swell the village fund, to 
be used for schemes of common 
welfare. Attached to the village 
temple are 25 acres of land which are 
leased out. The income from the 
land is used to finance agricultural 
operations at a low rate' of interest. 

And from the common fund of the 
village, the inhabitants have laid out 
1,0.00 ft. of granite ebainage, set up 
14 street lamps, 8 dustbins, several 
urinals and latrines. The refuse from 
the last two is converted into valu- 
able compost to fertilise the fields. 

SOCIAL ACTIVITIES 

Sewargaon-Dukre once had a well- 
established hand spinning and weav- 


ing centre, which the country’s alien 
rulers succeeded in disorganising 
during the daj^s of the Civil Dis- 
obedience Movement. Undeterred 
however by the persecution of the 
authorities, the inhabitants launched 
a new programme of social uplift. 
Its first item Avas prohibition and the 
abolition of untouchability ; the 
second, elimination of illiteracy and 
the ruthless cutting doAvn of extra- 
A^agant expenditure. Shri Santosh 
Kao Patil told me that his father’s 
Aveakness for drink Avas a byAVord in 
the Adllage. It AA^as decided there- 
fore that he had first to be reformed. 
The struggle AA^as hard and often 
bitter, but once the old man Avas 
Avon over to the ncAv gospel, victory 
came quicker to the reformers. 

Expenses on marriages, funerals 
and other ceremonial occasions haA^e 
beeai cut doAvn to the barest minimum 
and to sustain the spirit of unity, 
much greater prominence is gKen to 
the national rather than to the re- 
ligious festwals. 

The Aullage runs a debating society 
holds adult literacy classes both for 
men and Avomen, and maintains a 


— {Co7iid. from page 17) 

village band, Avhich Avould be the 
eiiA^y of many a small Indian toAAm. • 

Many things still need to be done 
at ScAvargaon-Dukre. In the Avords 
of Santosh Pao Patil, the Adllage 
needs immediately at least four 
community latrines, a training cen- 
ter “Bal Mandir” for the tiny, tots, 
and a three-mile pucca road to 
Chil^hli. These are some of the 
things that need to be done, but 
nonetheless a significant experi- 
ment is taking place in this small 
Adllage in the heart of India. No 
development in rural Avelfare can be 
exactly duplicated. The problems 
requiring attention, the social en- 
Adronments out of AAdrich they arise, 
the personnel and resources aA^ail- 
able differ from region to region. 
NeA^ertheless Avhat has been achieved 
in one village may proAdde stimulus 
and guidance in others Avhich.haA^e 
broadly similar problems. 

There seems no doubt that the 
courage and devotion of the in- 
habitants of Sewargaon-Dukre haAm 
cleared the ground for future de- 
A^elopment if more support— moral 
and material — is forthcoming. 


TOMATOES IN METROPOLIS — 

HOW OFF-SEASON SUPPLIES ARE POSSIBLE 

. The tomato, like seA^eral other A^egetables, is 
exacting in its requirements of climatic conditions for 
proper groAAdh as Avell as fruiting. As such its cultiva- 
tion is gOA^erned by the limitations imposed by seasonal 
A changes. PaA-ourable seasons occur almost all the 
year round in one part or the other Avithin the country. 
■' - It has been shovm by A^arious research Avorkers that the 
tomato is particularly sensitKe to differences in night 
temperature and the day temperature may A^ary Aidthin 

- Avider ranges Avdthout affecting its groAvth and production. 
Eurther, the night temperature 'response’ is dependent 

" on the age or size of the plant, and also the Awiety. 
With temperatures considerably loAver than the optimum' 
range, the groAvth of the plant as a AAdiole receives a 
set-back; on the other hand at high temperatures, AA’-fiile 

- the groAAdh continues, the blossom drop increases and 

V the fruit-set is loAvered. _ — 

The rainy season supply receded from the hills is 
; the harA^est from the crop transplanted in spring, i.e., 
during March- April. The temperature there is favour- 
able for the groAAdh and fruiting, during May and June, 
^and these fruits ripen from mid- June oir^p^i^s. The 

can be taken in 35 to'N^^^^ 

Like other sorgh'^^^'^ sudangrass prefers AA^arm 
summer climatenf relath^ely Ioav humidity and is sensi- 
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-the tAvo places are not appreciably different. So far 
as the Awiety is concerned, it has been observed that 
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fTrnwr! behave like other varieties when f! 

f]Wo n t there is no early ripening. Possibly ll 

; nk-n- may be attributed to the difference in [ 

" in ^ comparatively lower temperatures prevailing i 

^^^d August in Avdiicli period i 
^ iruitmg take place. With the commence- I 
n 0 supjdies from Kotah, supplies from Ajmer i 
imiinsh aiKl finally both these sources stop, owing to I 
le competition with the local produce and that from ' 
Meerut and Hapur. i 

^le sprnig supply is made possible by the almost I 
^ost-lree winter at Pyzabad, Allahabad, Patna and I 
Aiimedabad and comparatively milder winter at i 
orac abad. Here transplanting is usually done during I 
iNovember-December and unlike at Delhi, the tomato i 
plants start growth from the very beginning. At I 
e 11, the December-transplanted croj) remains almost ! 
stationary till the iveather warms up in Pebruary. j 

quality tomatoes for the metropolis f 

The 'metropolitan’' is quality-minded, though a ! 
large section would be satisfied with the "second quality’' [ 
iruit provided these can be had cheaply. The city- [ 
dweller can obviously benefit if good quality tomatoes [ 
^e produced at the places which export tomatoes to I 
^ possible if seeds of good vaiueties, i 

suitable for cultivation at these places, can be supplied | 
to the cultivators. Generally, most of the cultivators i 
purchase^ fresh seed every year, though some of them [ 
keep their own seed but without making any judicious j 
selection. The result is that the produce lacks uni- 
mrinity in size, shape and colour of the fruit. In the I 
Division of Botany at the Indian Agricultural Research 
Institute, collections of tomatoes made from the fields 
of the cultivators at various places and also collected 
from time to time from the consignments booked for 
Delhi, have been studied and compared amongst them- 
selves and AMth the foreign varieties, with a view to 
finding out^ superior^ substitutes, if - possible. The 
more promising varieties are also being given a trial at 
- various places. It is hoped that as this work progresses, [ 
the Delhi market can expect to find some really good I 
tomatoes in the market. | 

SUPERIOR VARIETIES AVAILABLE 

As a result of the' trial of large collections, it is 
recoinmeiKD suitable varieties. The 
American variety 'Sioux’ is one such variety the culti- 
vation of which ..has been found profitable in. Delhi 
State and its neighbourhood. It gives high yields -of 
good, large-sized fruits of superior quality. It is f 
suitable for planting for both the autumn- winter and 
the spring-summer crops. Another variety, ripening 
slightly later than 'Sioux ’, is ‘Pros7rerit .v’. It prodiices 
medium-sized rouncRn^s, usually in good-sized clusters.^ 1 
For extending the fruiting^ period of the summer crojj,' fj \ 
heat-tolerant varieties, viz., Tearson’ and 'Devlins I 
Choice’, are recommended. These cffli be plantedm [ 
the first week of March. Pure genuine seeds of. these j 
varieties can be had, in small quantities, from the ; 
Head of the Division of Botany, Indian Agricultural i 
Research Institute, 'New Delhi. The Institute has [ ; 
also produced a small-fruited red variety with a luscious ; 
sweet flavour and high vitamin C content for discerning 
growers interested in growing quality tomatoes for 
juice production or for eating raw. -I 
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PROTECT YOUR CROPS 
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RHOTHANE ; STOP INSECT 
PESTS WITH RHOTHANE 
(TDE or DDD) 

The original farm-proved syn- 
thetic insecticide, pioneered 
and developed by Messrs. 
Rhom & Haas of Philadelphia. 
Rhothane has given consist- 
ently better results than other 
insecticides. 

RHOTHANE Dusts and Sprays 
give fast, effective and long- 
lasting control of insects, such 
as, hornworms, budworms, 
flea beetles, leaf-rollers, ear- 
worms, aphids etc., attacking 
vegetables., fruits, cotton, 
tobacco, etc. 

Agricultural formulations recom- 
mended are: (1) 5% Rhothane 
Dust at 30 to 40 lbs. per acre. 

(2) Rhothane W.P. 50 at 2 lbs. 
per 100 gallons of spray. 

(3) 25% Rhothane Emmlsion 
Concentrate at 1 quart per 100 
gallons of spray. 

Rhothane Spray and Dusts are 
equally effective for control- 
ling mosquitoes, flies, and other 
household and cattle pests. 

KATHON 2, 4-D DEPENDABLE 
WEED KILLERS : 

Like all other agricultural che* 
micals of Messrs. Rhom- & 
Haas Co., KATHON weed 
killers have been thoroughly 
tested and commercially 
proved. Where the problem 
is one of easy-to-kill annual 
weeds, the amine salt 
KATHON M-7 is the logical 
answer. KATHON E-40 con- 
tains a higher percentage of 
isopropyl ester of 2, 4-D. • It 
sticks to plants, rain or shine, 
and it is effective during very 
dry or very wet weather. 


SUGARCANE AND OATS SILAGE 

than in jowar silage, ^which is easily 
digested by the cattle. Moreover 
the food units are more in sugarcane 
and oats silage than in joioar silage. 

So sugarcane and oats silage com- 
pares very favourably with joioar 
silage. ) 


{Contd. from page 10) 


COST W ENSILING 

The following quantities of sugar- 
cane and oats silage were ensiled : 


maunds of sugarcane and oats 
silage came to Rs. 6472-12-0, i.e. As. 
15-9 per mauiid. 

Considering the minimum cost of 
preserving green fodder with suffl- 
cient succulence and nutritive value, 
the ensiling of sugarcane with green 
oats is of very great economic value 
in our dairy industry. The above 
data indicate that a maund of this 


Quantity Quantity Percentage 
filled fed loss 

(maunds) (maunds) 


Silb tower 
Masonry silo -pit 


Sugarcane & Oats 
do. 

Total 


1541 


Carting 

PiUing and chopping 
Covering 

Steam coal 

Other items such as machinery, upkeep, etc. 

Pay of one driver for 22 days 
Pay of one boilerman for 22 days 

Cost of 4419.25 md. of sugarcane at As. 14 
per maund 


Total 


.5 

5170 

8.12 

.75 

1409 

8.57 

.25 

6579 

8.23 

ded as under 

• 

Rs. 

a. 

Rs, a. 

222 

81 


210 


455 8 

22 

12j 


220 


240 6 

20 

6/ 


58 


105 0 

47 

0/ 


3.866- 

4 

5,671 14 

1,805 

oj 




6,472 12. 


The percentage loss in a silo tower 
ranges from 8 to 15 per cent and if 
the fodder is well preserved and 
enough water is added the loss does 
not exceed 10 per cent. The loss in 
sugarcane and oats silage came to 
about 9 per cent. The cost of 6579 


highly nutritious and succulent 
fodder can be had at a very low cost 
of about one rupee per maund, and 
at the same time the surplus of 
sugarcane can be^utilized^ with 
advantage as a preserved fodder for 
dairy cattle. 


WHY PRACTISE MIXED FARMING ? 

Advantages of mixed 

FARMING 

The above results have conclusive- , 
ly proved that mixed farming has ; 
several advantages 

( 1 ) The cultivator and his family 
. find'am extra remunerative employ- 
ment in their homestead. The idle 
time is usefully spent in the subsidi- 
ary occupation of tending the cattle 
and production of fodder and feeds. 

The demoralizing influence of idle- 
ness on the family members is 
avoided. 

(2) The fertility of the land im- 
proves by extra manuring and pro- 


{Cordd, from page 21) 

duction of leguminous and other 
fodders for the cattle. This reduces 
the necessity of fallowing the land to 
recuperate the soil. 

(3) Intensive use of _ land is 
'brought abqut^ by adopting intensive 

cropping to meet the fodder O/ud feed 
requirements of the cattle and 
domestic requirements of grains, 
vegetables, etc. 

(4) The by-products of crop 
husbandry are more profitably con- 
sumed by animals to produce milk, 
which is the chief protective food 
for most vegetarian families in 
India. 
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/ (5) In the monsoon season 

natural gro^vth of local grasses pro- 
vides useful forage for the animals 
when maintained on the farm. This 
forage otherwise is sometimes not 
weeded out, which contributes to the 
lowering of crop yields and the 
forage goes to waste. 

(6) When prices of grains are 
low and it pays less and less for work 
on the farm, the subsidiary occupa- 
tion supports the family in time of 
stress. In the unirrigated tracts 
milk production provides support to 
the family, when rains fail and crop 
yields are low. 

(7) The farmer is able to raise 
his draught animals on the farm and 
has not to invest capital from his 
pocket. The dry stock is usually 
maintained on the fodder^ and the 
forage available on tlie^arm. 

In the final analysis the system of 
mixed farming is positively more 
remunerative per acre of land, per 
family member and per pair of 
bullocks. Many of the farmers at 
present are following a system of 
faiTaing which is extensive in nature 
and involves much waste of labour, 
land and capital. 

HOLDING SIZE 

The economical size of a holding for 
purposes of mixed farming depends 
upon several factors, namely, near- 
ness of market, availability of irriga- 
tion or assured supply of rainfall 
throughout or greater part of the 
year, the general environmental 
conditions, the physical nature of the 
soil. Its -fertility-status, etc. It has 
been found that the minimum size 
of the holding would be S-lO acres 
near the towns in northern India. 
In the rural areas the minimum size ■ 
of the holding which has, the capabi- 
lity of maintaining a family, working^ 
for a frugal living, would be about 
12-15 acres. If the rainfall is below 
25 inches but is quite assured, the size 
ofthe holding would be in the neigh- 
bourhood of 25 acres. In southern In- 
dia ‘‘wet land” holdings should have a ■ 
size of 5 to 7 acres, and dry land hol- 
dings varying from 15 to 25 acres, 
depending upon the location within 
the North-East and South-East mon- 
soon belts or within the deltas of 
rivers. Such holdings would have the 
capability of maintaining frugally a 
family consisting of five members, 
three adults and two minors, one 
pair of bullocks, one cow, one 
buffalo and two young stock. 


HINTS FOR SUCCESS 

For success in mixed farming the 
farmer should attend to the follow- 
in^ 

(1) The cropping scheme should 
be so designed as to meet the cereal, 
pulse, fodder, feed and cash require- 
ments of the farmer. The propor- 
tion of legume crops should be high 
to reduce the bill for nitrogenous 
manuring and feeds for cattle. 

(2) For meeting fodder require- 
ments throughout the year the farm- 
er should set apart a small plot of 
land for permanent grasses. He 
should prepare hay and silage to 
tide over scarcity periods. Catch 
crops for fodder should be raised as 
intercrops or short duration crops 
between the kliarif and rahi seasons. 

(3) Phosphate manuring of 
legumes should be taken up, for 
every lb. of- phosphorus applied to 
legume enables these crops to fix 3 lb. 
of nitrogen in the soil. ’ 

(4) About 20 per cent of the area 
of the holding should be devoted to 
cash crops to meet cash requirements 
of the family. 

(5) Varieties of fodder, feed, cereal 
and cash crops grown on the holding 
should be those recommended by the 
State Department of Agriculture. 

(6) The farmer should maintain 
animals of good dual purpose breed 
capable of yielding large quantity 
of milk with a small dry period. 
The pair of bullocks should be 
strong and sturdy and should be 
kept employed for over 250 days 
in a year. 

(7) The timeliness of opera- 
tions of sowing, cultivation, harvest- 
ing, judicious use of irrigation water, 
practices, to conserve soil moisture, 
intensive ^falloAV ' cultivation, appli- 
cation of well rotted farmyard 
manure 8-10 Aveeks in advance of 
soAving, intenshm use of fertilizers, 
etc. are other factors Avhich make 
for success' ill mixed farming. 

(8) Special empiiasis,^ must be 
laid on the conservation off dung, 
urine and Avaste from the field and 
trough. All night soil and urine 
should be composted for- use at the 
farm. AboA^e all the Avill to im- 
prove farming and effective use of 
factors of production depends upon 
the farmer. His initiative and in- 
dustry Avill determine the degree of 
success in mixed farming. 
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SEASONAL PESTS OF CROPS: 

BIEROGLYPHUS 

NIGROREPLETUS 

The pest has been reported from 
Bombay, Madras, Madhya Pradesh, 
Bihar, Uttar Pradesh and Ajmer- 
Merwara. Witliin recent years it 
has been observed to be doing exten- 
sive damage to Kharif crops in 
Ajmer-Merwara and the adjoining 
States. In tlic south the pest has 
been observed causing serious damage 
in Nellore (Madras) outy. It has 
also been observed in some villages 
in the Delhi Sfcate. Likewise it is 
present in other areas of the Indian 
Union but only as a minor pest. It 
is therefore necessaiy that a careful 
watch is kept about its activity lest 
it might not suddenty become a 
major pest in these new localities. 
Fortunately the pest as is commonly 
met with is short-winged and unable 
to fly long distances and occurs in 
the same place year after 3mar. So 
it is easy to plan control operations 
well before hand. The pest has 
only one generation in a jeav and 
therefore with proper planning it is 
possible to achieve a measure of 
success in its control. The hoppers 
live on grasses that grow near and 
around the fields but as soon as maize 
and joiuar as well as bajra come in 
the field they immediately^' migrate 
to these crops. It is, however, the 
nymrphs that do more damage than 
the adults. In the beginning of the 
season the nymphs attack only maize 
and joiuar but later they divert their 
attention to Til and Moong also. 
When the crop is young the hoppers 
feed on leaves only but later in the 
season when it develops grains the 
hoppers attack the ears also. The 
plant growth is generally arrested 
and an appreciable quantity of 
valuable food for men and fodder 
for cattle lost. 


Adults mate more than once and 
the female lays eggs also more than 
once. Eggs are invariably laid 
under tlie soil on sides of bunds or 
raised grounds at a depth of 3-4 ins. 
and very rarely in the cultivated 
fields. Eggs are laid in small cylin- 
drically shaped pods and one female 
has been observed to lay as many^ as 
six such pods under laboratoiy 
conditions. In each pod there are 
about 50 to 60 tiny^ ymllow coloured 
eggs. In the field we actually come 
across tw'o distinct ty^pes of eggs, 
one freshly laid and the other 1 to 4 
or even 5 years old. Compared to 
the old eggs, the fresh ones are a 
little smaller in size, not completely 
covered Avith mud and also softer 
in texture. The pest enters dia- 
j)ause in the egg stage by September 
and it is not until July- August next 
year when a few showers have fallen 
on the ground that these eggs start 
hatching. The small green hoppers 
just after coming out of the egg 
shells immediately start feeding and 
in the absence of maize, joiuar or 
hajra they?- feed on grasses and later 
move on to these crops when they 
come up. The ny^mphs just after 
hatching feed a bit sloAvty and the 
damage is not so conspicuous but as 
they groAv to maturity they become 
Amracious eaters and the damage 
caused is Amry?' seAmre. The nymphal 
period usually cOAmrs from 60 to 
82 day^-s, the period being ahvays less 
for those that hatch and thriA^e 
during J uly- August. The adults 
formed during September haA^e been 
found to liA^e from 33 to 81 days 
under different ecological conditions. 
Eggs are laid by the end of Septem- 
ber or the beginning of October.,. 
Tlye whole life-cycle covers from 105 
to 152 days depencling -on the pre- 


{Contd. from page 9) 
Amiling temperature and humidity 
conditions. 

CONTROL MEASURES 

In the case of Hieroglyphus the 
climatic complex of temperature, 
humidity and rainfall Autally gOAmrn 
the activity of the pest in the field. 
Serious damage to the crop is often- 
times caused only in those years of 
good and regular rainfall. If in 
any year there are early rains fol- 
loAved by periods of drought, the 
pest usually fails to thrL^'e Avell for 
the simple reason that the nymphs 
that hatch out immediately fall a 
Auctim to the prevailing drought 
conditions and perish. Not only 
the nymphs but a large number of 
eggs under soil are also found to be 
adversely affected due to this drought 
and degenerate on account of high 
soil temperature. If, hoAveAmr, the 
rains are regular and timely the 
pest gets the upper hand. The 
folloAving control measures may be 
ajDplied in the field to subjugate this 
pest : -- ' . 

(1) Destruction of eggs by deep 
ploughing after the crop is harvested. 

(2) Poison baiting of hoppers 
Avhen they are young with the 
folloAving formulations ; — 

Bran 80-100 lb. 

Sodium fluosilicate 2 ,, 

Molasses 2 ,, 

Water Add as re- 

quired 

(3) Dusting the hoj)j)ers Avith 
5 per ' cent BHC at the rate of 
10-20 lb. per acre. The operation is' 
to be concentratecUrno're in' the “early 
stageS'-Avheri the hoppers generally 
feed on grasses on the bunds. Dust- 
ing on the fodder crop or on crop 
meant for hum.an consumption 
should be done Avitli great caution 
-and under expert’ superAUsion. 
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PADDY 


Shri Jangama C, Sangayya, 
Village Alm'j P, Q, Sommarpet, 

- /] 


Manuring 


11,202 Ih, 

Orxe acre 


t if 


The plot Avas situated at a low level and Gulture 
received adequate irrigation from a tank 
in the absence of rain 

The soil was sandy loam and of black 
colour 



WHEAT 


Shri Gurdev Singh, 

National Model Parm, 

Village Kalalmajra, Tehsil Samrala, 
District Ludhiana, Punjab 


5,890 lb. 

Wheat 0-518 ' * 

One acre 

The field was under vegetables for two 
years and Avas heavily manured 

Farmyard manure, 375 -maunds (about ^ 
30,875 lb.) equal to about 30 cartloads, 
Avas applied per acre at the end of August. 
Ammonium sulphate at IJ maunds (about 


Gulture 


POTATO 


Shri Jaipal Chandra,--* ^ . 
Bulandshahr, 

Uttar Predesh 

60,525 lb. per acre *^3^ 
Half an acre 
Darjeeling Red 


Nature of soil 
— M^amwing - 


2 ^ 

2^ 


The land Avas Avell drained and mainly 
irrigated from a tube- well 

The field Avas left falloAV after harvesting 
the crop in 1951 


: Compost manure — -10 cartloads (about 
10,000 lb.) per acre 

Bone-meal — I bag (1121b.) per acre 

Green leaf — 2,500 lb. per acre 

: One-month old seedlings Avere transplanted 
after puddling the field with a country 
plough 

Five to six seedlings per bunch Avere used 
in transplanting 


24 lb.) per acre Avas applied in the month 
of January, 1952 

The land Avas ploughed 15 times before 
soAving and three ploughings were given 
after rauni in’igation, i.e., pre-sowing 
irrigation to bring about optimum condi- 
tions of soil moisture 

Seed rate was 35 seers (about 72 lb.) 
per acre 

SoAving was done with a single row cotton 
seed drill with a distance of 6-7 inches 
between nows. 

Two hoeings Avere given after., the first 
and second irrigations 


Lo^my ^ 

in the last AA^eek of June, 1951, saUn-hemp 
AA^'as soaaUi in the field and after months, 
pata (AYooden plank) AYas run over ^ the 
field to which bone-meal at the Tate of 
30 maunds (2,460 lb.) per acre AVas applied. 
Sann-hemp crop AYas buried by ploughing 
the field AYith a Victory plough 

After sann-hemp had rotted, plough ing 
Was done every third day and after 



Regd. No. B-6082 


each ploughing pata (wooden plaidc) 
was run over the field 
In the last week of September, compost 
manure at 1,400 maunds (about 1 15,200 lb.) 
equal to 115 cartloads per acre, was 
applied and incorporated into the soil 
by ploughing the field 
The following dose of fertilizer mixtoe 
was applied per acre three or four days 
. before sowing • 
Superphosphate . — ^20 md. 30sr. 

(1,720 lb.) ' : 

Ammonium sulphate— 2 md. (1601b.) 

10: 10 DOM 
Chemical Works 

Mixtui’e — 3 nid. (250 lb.) 

9 : 6BCM 

Mixtiu’e — 5 md. (412 lb.) 


3nid. (2501b.) 

5 md. (412 lb.) 
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Castor cake — 20 md. (1,650 lb.) 

The dose indicated above was also applied 
at the time of hoeing 


Seed rate 


GtilkL7'e 


17| maunds (about 1,440 lb.) per acre 

On 28 October, light irrigation was given 
and thereafter irrigation was applied 
whenever required 

Two hoeings were given at intervals of 
.a fortnight after sowing- and the manure 
mixture was spread in the field , 

On 16 January, 1952, a mixture of cowdung ■ 
and potassium sulphate was given througli ' 
irrigation water 

To protect the crop from insect pests 
and diseases five sprayings of Pereiiox 
were given 

The crop was harvested on April 6, 1952 


Winner 


Size of plot- 

situation, pre'r 
uiqus crop, etc^ 


Winner 


Yield 

Size of plot 


Winner 


GRAM 

Shri Walaiti Ram Lambardar, 

Village Agwar Kliaj Bajir, 

P. 0, Jagi’aon, 

Bistrict Ludhiana,' Pimiab 

a, 788 lb. ' 

One acre 

The plot was :a barani (rain-fed) land 

which did not contain sufdcient moisture Nature of soil 


JOWAR (Sorghum) 

Siiri Bhimgonda I>ada Patel, Situation, pre- 

Vmage Tamadalge, vious crop, etc, 

Taluka Shirol, ^ 

District KoUxapur, 

Bombay State y' i Culture 

6,989 lb. per acre 
Three acres . 


Culture 


BAJRA 

Shri Waman Ramchandra Marathe^ 
Village Ar the B. K., 

Taluka Shirxjur, 

District West Klhandesh, 

Bombay State 
2,410; lb. per acre : \ 


(PearrMillet) 

Size of plot 
Strain 

Situation, pre- 
vious crop, etc. 


It was ploughed deep and' a heav^^yo/iaga 
(or wooden planli) with additional weight 
on it was used to break clods after each 
ploughing.. ^ 

In this way moisture from lower layers.' 
of the soil was brought up 
Seed rate was 48 lb. per acre . 

No irrigation was applied 

Loamy , . . ^ ^ 


The crop was grown in the JcJutrif sesi^on • 
and no irrigation' was- applied ■; 

The seed was dibbled and before dibbling, v 
'was treated with sulphur as a preventive b 
of smut disease ^ - ^ 

Ten hoelng^and eight weedings were given 
to the crc^and the plants were earthed,; 

. ixp at the time of last weeding 


Tliree acres. 

Akolarbajri ■ 

The crop was not irrigated 

Bulky manure and ammonium siilpliatt 

were applied to the crop ^ ■ 


“ The facts and procedures mentioned in this supplement were reported by the Krishi Pandits. The Indian Council of Agricultuial 
Research does not lake any responsibility as to the correctness of these. ’’ 
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The problems relating to horticulture were discussed recently in a meeting, specially 
called by the Indian Council of Agricultural Research. Dr. Punjabrao Deshmukh, Union 
Minister for Agriculture presided over the meeting which was attended among others by 
horticultural specialists, both official and non-official. All aspects of horticultural research 
and development were discussed at this conference. 

Horticultural development is of special interest in India because of the dietary habits of 
people in this country which are primarily vegetarian. It is, therefore, in the fitness of things 
that orcharding in India should be raised from its neglected position to the level warranted, 
by modern research and, development. It is not that knowledge and research are wanting 
in these respects, nor is it that marketing conditions have not been studied at all. The data 
and information are available ; may be that they do. not cover all fruits and vegetables or all 
aspects of horticulture. But it cannot be confidently said that knowledge and results of 
research as are available have been made use of to the best advantage. 


The tiine has come when it should be increasingly 
realised that chief importance of horticulture lies in the 
betterment of nutrition of the people of this country. 
People need fruits and . vegetables in their, daily diet,- 
not as a matter of luxury but of necessity. Because 
of this, horticultural development should be looked upon 
as of national importance. The production of fruits 
and vegetables should/ therefore, possibly be viewed 
from the same angle as the production of foodgrains. 

It is true that for proper development of horti- 
culture, research has to be undertaken. It is truer, 
however, that research will be meaningless unless the 
useful results of research are adopted and applied in the 
fields. Such results shoukk therefore, be* conveyed to 
orchard ovmers and^ they should be convinced of the 
benefits resulting from their , adoption.; of themv' • ■ • • 

It is necessary that the villager should be encouraged 
to produce fruits and vegetables in his home in rnuch the 


same way, as the move to have kit6hen gardens attached . ^ ^ 
. .ta residential quarters in urban areas has been supported. | 
The small-scale producer should receive careful attention.. 
However, in view of the area 'and population of this 
country and because of the variety of fruits -and vege. 
tables, commendal gafdenihg should have great possibi- 
lities here: Of special importance in this connection is 
' the hanging, of surplus produce du ring. the^seasom-Jf 
_ the' surplus produce instead of being wasted could be 
processed so as to be available throughout the year, it 
would be of great benefit not only to the producers but 
to the consumers as •weU. Moreover, if this was ensured 
the producers would get better economic returns and 
the resulting incentive will lead to better production. 

The highly mechanised type of canning practised in 
organized industries is no doubt of consequence ; not 
less so is the preservation of fruits and vegetables by 
, small-scale producers and by the housewife. 

The Conference thought that a senior officer at the ; 
Centre should be responsible for the development of / 










Jiorticulture and coordination of horticultural work 
throughout the country. Another important decision 
was the appointment of a small committee entrusted 
with the task of reviewing horticultural work done in the 
past and to suggest lines on which the future work should 
be undertaken. The Committee* recommended the 
setting up of a horticultural section at the Indian Agri- 
cultural Eesearch Institute. It was also suggested that 
loans should be made available from the Grow More 
Food funds for horticultural development schemes. The 
difficulty of procuring seeds of the requisite type was 
pointed out and this was considered to be an obstacle 
in the successful working of horticultural development 
programmes. It was suggested that arrangements 
should be made for supply of certain selected types of 
vegetable seeds to. the villagers for. encouraging produc- 
tion of vegetables. The Conference also recommended 
that fruit preservation should be included in the curri- 
culum of village level workers in the Community Project 
Areas so that they, could teach methods of fruit preserva- 
tion in rural areas. The recommendations if implement- 
ed will no doubt raise the status of horticulture in this 
country. ' 


The fourth Vana Mahotsava celebration began 
on July 1,1953. It is gratifying to see that Yana 
Mahotsava is fast becoming a national-festival in this 
country. Much enthusiasm has--been evinced in the 
past years all over the . country in planting trees during , 
-the; period of this'^elebration. 

The Union Minister of Agriculture, Dr. Punjabrao 
Deshmukh has specially recommended (Acacia 

arabied) for the Vana Mahotsava this year. Says he, 

^ the tree is exceedingly thrifty in respect of its require- 
ments and is, therefore, ubiquitous throughout India.’ 
He has, therefore,’ suggested raisj.ng_of babul trees on 
waste lands, nala banks, road and railway lands, grazing 
grounds and above all, in ravines and undulating broken 
lands unfit Tor cultivation. — . 

Two more species of plants have also been re- 
commended — bamboo and cane, provided they do not 
come in the way of high priority accorded to the babul. 
The bamboo and cane could be raised at little cost and 
have immense possibilities for use in cottage 
industries. 

It is expected that the celebration this year will be 
as successfixl as in the past, if not more. 
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M ATHUEBHAI Ranidas Patel 
affords an example of the 
the characteristic hardy and 
intelligent farmers of Kaira district 
and the Charotar tract of Bombay 
State. 

Farmers from the neighbouring 
villages and merchants from even 
far off towns go to Boriavi village 
in Anand Taluka in the district to 
see Mathurbhai’s vegetable' farm, 
easily one of the best run ' in' the 
tract. . JIathurbhai by dint of his 


hard work and intelligent application 
of farming principles has made vege- 
table growing one of the most lucra- 
tive professions, and in the course of 
a few yejEirs, raised hiniself to the 
standai'd of a progressive farmer 
witlr more feathers to his cap than 
any farmer in the area can boast 
of . ■ 

The farm is situated in the Charo- 
tar tract of the Kafra district. The 
soil of the tract is goradu (a fine 
sandy loam) . This soil is of alluvial 


origin, very deep and very well- 
drained. The rainfall of the tract 
is about 27 inches, confined to 
monsoon months. The predomina- 
ting cropping is cereal farming with 
an admixture of pulses. Cold weather 
and hot' weather crops are' taken 
where well irrigation facilities exist. 
The main money crop of this tract is 
tobacco. In 'the hot weather; bajri 
and fodder joivar crops are grown 
under- irrigation. There are, how- 
ever, a few farmers along the railway 


Mr. Patel ploughing his fields 
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line, wlio grow vegetables. Mathur- 
bhai is one among them. 

Mathurbhai started farming while 
quite young. His farm was then 
measuring acres with facilities of 
well irrigation. At first the farm was 
devoted to sugarcane cultivation but 
Mathurbhai saw in vegetables : a ; 
better money crop than : cane and 
soon switched on to it. A frugal 
living helped him to save his profits 
from the farm and invest this money 
on a pair of bullocks, two buffaloes 
and a .rliat (bucket wheel) which 
substituted the Icos (leather bag for 
raising water). In 1927 the farm had 
enlarged to 12 acres. In course of 
time he was able to extend his farm 
which today has an area of 40 acres. 

It was then that he installed a 
small oil engine of 8 H. P. capacity 
which he replaced again with a 
24 H.P. one and a 5"— 4" pump. 
Water being the mainstay in veget- 
able cultivation he wanted to in- 
crease the quantity of water and for 
this purpose took out two bores of 
52 ft. and 82 ft. depth' in his well so 
that he could work his engine almost 
10 hours a day for about nine months 
in the year. ‘ At times’ when there 
is a dry spell his engine works round 
the clock to keep the crops fed 
adequately with water . After m eet- 
ing his own requirements he helps 
his neighbours by supplying them 
with water charging Es. 5 per hour 
of the run of the engine. The 
working costs according to Mathur- 
bhai comes to about Es. 2 per hour. 

CROPPING SCHEME 


like hajri, fodder, jowar and veget- 
ables like guvar, hlmidi, etc. — on 
the late-harvested area. This will be 
followed by two or three dry crops. 

(c) Bajri crop is followed by 
potatoes and irrigated tobacco. 

(d) Pudina (mint) is a perennial 
crop on the farm. 

(e) No second crop is taken after, 
the other crops. 

CROP MANAGEMENT - 

Por crops like ginger and suran, 
land is cultivated by a country 
plough by repeated ploughings, fol- 
lowed by a planking. Land is 
prepared to about 5 —6 ins. depth. 
Por other crops, the intensity of 
cultivation is less, but the land is 
well prepared. Por ginger, land is 
manured at the rate of 50 to 60 
cartloads of farmyard manure per 
acre and for suran a little less. 

Por dry crops, the land gets 
5 to 10 cartloads of farmyard manure. 

All vegetable crops receive a 
dressing of oilcake manure at varying 
rates and according to the require- 
ment of each. Suran is tojxiressed 
at the rate of 3,000 lb. of cake, 
ginger at 1,200 lb. of cake, potato 
2,400 lb., alu {Colocasia) leaves 
3,000 lb. in about four dressings, 
mint 1,200 lb. in about eight dress- 
ings and other vegetable crops from 
800 to 1,200 lb. of cake per acre. 
Dry crops are not topdressed. The 
second crop, however, usually re- 
ceives a topdressing. 

Except suran and potatoes, all 
other crops are raised from home- 
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ginger crop 


The general cropping scheme he 
follows for his 40 acre farm is as 
under : • 

6 acres ginger 

-6. acres suran {Amorplio^liallus - 
OanipdMcldtusY ^ 

8 acres tobacco . 

1 acre (6^ofoca5^a) leaves - . Alu 

^ pudina {mint) 

"2 acres sown-rlue^ixed with-pulse 

5 acres hajn mixture - . __ 

6 acres milletS' • 

5| acres joivar fodder (stidhia-- --- 
. variety) 

The general plan ' of rotation 
followed by him is as follows : 

{a) Ginger — sura7i — ^two or three ' 
dry crops to be followed again by 
ginger. Ginger Usually follows a 
millet crop {hodra)^ 

■ {h) Suran is harvested from 
September oiwards to be followed . - 

by potatoes, irrigated tobacco and 
cabbage-mixture oh the early-har- . 
vested area, and hot weather crops •• , 


(Colocasia) 

crop 












gro^yll seeds. The suran seed is 
purchased as home-grown seeds are 
costlier. 

Potato seeds are obtained from 
Simla. Mr. Patel takes great care 
in selecting and preserving his own 
seeds for further use. There is also 
a good demand for his seeds. The 
planting of his vegetable crops is 
spread out in time, to regularize 
harvest over as wide a period as 
possible. 

He raises his crops in well-laid- out 
beds and his irrigation management 
is very satisfactory. Irrigation is 
given as and when required at an 
interval of 15 days in the cold 
weather, and of eight da^^s in the 
hot weather. 

The after-care consists of weeding 
of irrigated crops and hoeing of dry 
crops as and when needed. His 
cultivation is very clean and irriga- 
tion beds and channels are always 
kept in order. 

HARVESTING AND MARKETING 

The harvest of suran starts from 
September and continues for about 
three or four months. Before the 
crop fully matures, most of his 
produce is harvested.* The ginger 
crop is also harvested at intervals 
according to the market demand. 

Vegetables are usually harvested 
daily to ensure freshness. 

He sends his produce to near- 
about market places. He has now 
built up his market. On his own 
farm vegetable vendors come daily 
to purchase their requirements on a 
cash basis. This is very remunera- 
tive to him. He has built up this 
practice after years of honest and 
patient work. 

When there is a surplus, he 
sends his produce to nearby towns 
and cities like Nadiad, Baroda, 
Ahmedabad and others. 

YIELDS PER ACRE 

(а) Each seed set of suran 
weighs about 4 lb. and the yield at 
harvest is about 15 to 20 lb. of 
corm. 

(б) Ginger seed rate is about 
1,600 to 1,800 lb. per acre and yield 
obtained is about eight times. 
Along with ginger, turmeric is 
planted on the bunds yields of which . 
amount to 2,000 — 3,000 lb. 

(c) The seed rate for potato is 
1,200 lb. per acre and the crop 
yields 10 to 12 times this quantity 
at harvest. 

^ Of tho dry crops' he raises, 
rice gives him 3,000 lb. per acre 
with 1,000 to 1,200 lb. of pulses ; 


hajri 1,200. to 1,600 lb. per acre with 
600 to 800 lb. of pulses and millets 
2,0Q0 lb. per acre. 

As soil fertility of the farm is 
being maintained at a very high level 
tlie yields are usually higher than 
what others obtain in the area. 

FARM MANAGEMENT 

Of the 40 acres of the farm, 
Mathurbhai cultivates about seven 
acres himself and the rest is cultivat- 
ed on a labour share system. • 

He has six bullocks, four buffalo- 
calves, and four farm hands for liis 
personal cultivation. 

The milk from the buffaloes he 
utilises for use by members of his 
famity. From the cattle he gets 
about 60 to 70 cartloads of farmyard 
manure. From each buffalo he 
gets about 12 cartloads of farmyard 
manure. 

Labour share system, a very novel 
method he has adopted, is now 
spreading in the area. By this 
system he bears, all the charges of 
raising the crops except labour, both 
men and animals, which the coope- 
rating farmers have to provide. 
Crops are cultivated under his strict 
supervision. 

. As a labour partner every co- 
operative farmer receives a share in 
the crop produce as under : 

For , ginger and suran 1/5 labour 
share 


For tobacco 1/4 labour share 

For seasonal A^egetables 1/4 labour 
sliare 

For dry crops 1/3 labour share 

Nearabout ten families are co- 
0]33rating in this endeavour, and 
they are satisfied with the arrange- 
ments. They have not only not to 
worry about finding funds but also 
get all the advantages of expert 
guidance from such an experienced 
man as Mathurbhai is. 

The approximate cash expenditure 
on the farm according to Mathurbhai 
is as under : Rs. , 

Oilcake 10,000 

Seeds 15,000 

Farmyard manure 1,800 
Engine expenses 6,500 
Labour, etc. 2,700 

Total 367000 

Mathurbhai says he gets roughly 
Rs. 25,000 net as profit from his 
farm every year. Mr. Mathurbhai 
is fully satisfied with his achieve- 
ments. He says he started with a 
small field which, he has developed 
into a farm with residential arrange- 
ments. He now stays with his 
family on the farm, though he has 
got a good house in the village. 

Mathurbhai is a -master of crop 
and farm management and knows the 
technique of cultivation very well. 
If pests infest or diseases attack 
his crops, he seeks aid from quarters 
qualified to help him. 
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By 

E. S. NARAYANAN 

Head of the Divn. of Entomology; 
Indian Agrl. Research Institute, 
New Delhi 


I T has been said that it is the 
inalienable right of man to enjoy 
the fruits of his labour. The 
verity of this statement has. however, 
been challenged by insects from the 
very dawn of agriculture, when man 
abandoning the nomadic way of 
life settled dovm in small communi- 
ties to cultivate the soil to raise the 
crops he desired. In their suc- 
cessful invasion and colonisation of 
the earth the insects have adapted 
themselves to such divei'se habits 
even in the matter of food, that some 
attack the plant in the nursery, 
others in the later stages of the plant 
growth and still quite a large number 
attack the fruits as weU. To the 
latter category belong the fruit 
flies, menace of orchards and kit- 
chen gardens. They cause not oxily 
a decrease in the yield and conse- 
quent loss to the owners of these 
orchards and kitchen- gardens, but 
even where the damage caused is 
negligible the excellence of the 
fruits and vegetables is destro^^ed 
“^and the commercial value of the crop 
reduced to such an extent as to 
make the fruit or vegetable growing 
industry an uneconomic proposition. 
The species that cause this damage 
are mainly the Ethiopian fruit 
fry, Dams cUiatus ciliatus (Loew), 
the melon fry, D. cucurhitm Coquil- 
lett, the mango fruit fry, D. Fer- 
Tugineus Fabricius, the peach fruit 
fry, D. zonatus Saunders, and the 
her fruit fry, Gar^oomyla vesiiviana 
Costa. 

Let us xiow discuss briefly the 
life history of each one of these 
species. 

DACUS CILIATUS CILIATUS ' ^ 

This fl3^ commonl}^ kiiown as the 
Eth-ionian melon fry is of African 
origin. The fryTia:s~-beejx recorded 
from Delhi, Uttar Pradesh . Madh^T-a 
Pradesh, Madras, Bomba}?' and the 
Piuijab. Outside Lidia it has been 
recorded from Pakistan, Europe, 
Transvaal, Sudan, S. W, iUfica and 



DACUS FERRUGINEUS FABRICIUS 

L Mango showing puncture caused at the time of the oviposition (la) 
and the rotten patch developed afterwards (lb) 2. Egg 3. Full fed 
maggot 4. Pupa 5. Female fly 6. Male fly 7. Braconid parasite 


Rhodesia. The fly has been ob- 
_snrved to cause serious damage to 
cucurbit vegetables and the various 
melons. The nature of damage is 
not very different from that caused 
hy the melon flAq Dacus mmrbifcB 


whose life-histor}?^ is also described 
in this paper. 

The fly is active throughout the 
year and six generations have been 
recorded in areas where there is an 
equable and subtropical climate. 
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DACUS ZONATUS SAUNDERS 
1 Female fly 

1; "SaSa "l® 


Th3 .mmto- »t 

>« 

or adults. The adult 

as pup® the p^^P® 

flies emerge about iu 
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egg laying. The eggs are embedded 
?| mm. deep. The number of eg£ 
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on the fruit of kundru and as mariy 
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a nrm.inlength. The i”™'>‘“‘»Xb6r 
I is two to four days m S^tembCT 
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I pulp of the fruit. As many as 4o 
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I sinfe melon fruit. The maggot m 
I full grown within four to six da^ 

I in October and is 8 mm. 

I 1.4 mm. broad. It is 
F and has jumping habit like that 

p D mcuiiucB The full g^own la^a 
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I for pupation. The pupa is cylin^ 
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DACUS CUCURBITi^i. 
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China, Pormosa, In in- 

iian Islands and Australia. 
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CARPOMYIA VESUVIANA COSTA 

1. Ber fruit showing oviposition punctures 

2. Damaged fruit with maggots - : 

3. Rugged fruit showing the exit hole of the maggot x. 

4. Exit hole of the parasite 8. Female fly - 

5. Egg 9. Male fly, 

6. Full fed maggot 10. & 11. Braconid parasites 

7. Pupa 12. Chalcid parasite 


dia the fly has been recorded from 
pumpkin, cucumber, musk melon, 
snap melon, long melon, wild cucur- 
bit, water melon, coloc^aith, squash 
melon, bottle gourd, bitter gourd, 
ribbed gourd, sponge gourd, snake 
gourd, ^yild snake gourd, po-rval, 
kundru, galls of Vitis trifolia, 


tomato, brinjal, chilli, papaya, 
guava, peach, date and citrus. 

It is difficult to identify this 
species from Daciis ferrugmeus from 
the nature of attack it inflicts on 
fruits and vegetables as the ex- 
ternal characters of damage are al- 
most the same. The fly prefers 


young green and tender fmits to 
bigger fruits with hard rind for the 
purpose of egg laying. The fly 
sometimes lays eggs in the corolla 
and other essential organs of the 
flower and the maggots that hatch 
out of these feed on the flowers and 
a few have been observed to feed 
! even on the stem of the cucurbit 
vines. When the maggots feed in 
the stem characteristic galls are 
formed. The damage that this fly 
can cause and is causing to vege- 
table production in our country is 
insufficiently realised. Oftentimes 
more than. fi,fty per cent of the veg e- 
tables are mther partially or totally 
damaged rendering them in either 
case unsuitable for human consump- 
tion. This species is active and 
continues to breed throughout the 
■year except for a short period during 
the winter months like January and 
February when there is extreme 
cold. Sometimes egg laying has 
been observed even during the end 
of December. There is no doubt 
that the flies breed throughout the 
year where the climate is a little 
eqixable. In winter this species also 
has the habit of congregating under 
the leaves like D. ferrugineus but 
generally the intensity of population 
of this species is more than D. 
ferrugineus. In severe cold they 
hide and huddle together under 
dried leaves of bushes an il trees to j 
conserve the xvarmthyTm March ^ 
when the weather warms up these 
flies are the first amongst the Dacics 
species to be on the wing. In places ' 
where the premonsoon period is hot 
and dry the fly takes shelter under 
humid and shady places and lives 
on honey dew of . aphids infesting 
brinjal or fruit trees. If under 
such situations it finds optimum 
conditions for its breeding it may 
then oviposit in guava, peach or 
cucurbit fruits groxyn as creepers 
under the shade of trees. Cucurbits 
are. preferred but it is under such 
exceptional circumstances explained 
above that the fly is forced to breed 
. on other fruits. During the hot and 
dry months it is Dacus cUiatus cili- 
atiis that actively breeds on all forms 
of Cuciirhitacece and the population 
of ■ Dacus cuourhitce in the fields 
is, therefore, low. 

It is in the rainy months of July 
and August that the activity of the 
fly is at its peak and causes heavy 
damage to squash melon, bitter 
gourd, ribbed gourd and long melon. 

{Continued on ipage 29) 
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Goat-skin damaged by the leather beetle 
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By B. N. SONl 

Research Officer (Hides & Skins), Indian Veterinary Research Institute, Mukteswar-Kumaun 


N ext to warble-flies and ticks, the most important 
biological factor causing an enormous financial 
loss to the hides and skins industry in India, is the 
leather beetle {Dermestes viilpinus) also known as ‘‘hide 
beetle”. Unlie warble-flies and ticks, which affect the 
hide or the skin during the. life time of the animal, the 
leather beetle causes damage during storage of the r^v 
stock. As a result of the. inadequacy of Jransport faci- 
lities, a large proportion of the Indian hides and skins 
.are stored in dark and damp godonms, before arrange- 
.ments could be made for transporting them to the nearest 
tajonery or to a sea port for foreign export. The leather 
beetle which breeds profusely under warm arid moist 
conditions, has been observed to have damaged 25 to 
30 per cent of a consignment of hides and skins placed 
in storage. The incidence and intensity of- damage is 
higher in “dry cured” hides, and skins than in those 
which have been preserved under “wet-salted” 
condition. Presumably the salt plays the role of an 
insecticide and the salted liide substance is perhaps 


unpalatable to the insect which, as a rule, eats into 
the “flesh-side” of the hide or skin. 

DAMAGE ' ^ 

The nature and the extent of damage, caused by the 
Jeather beetle to hides and. skins in India has been the 
subject of a short study at the Indian Veterinary 
Research Institute, linder a scheme of research financed 
by the Indian Council of Agricultural -Research. 
-During the; course of this study experiments were 
conducted by bringing into direct contact batches of the 
insect and “dry cured” pieces of hides and skins. 
Observations recorded have shown that. ;('t) .pieces of 
hides and skins placed in dark and damp corners of a 
room showed a considerably heavier infestation and 
more damage than those placed in the area .of the. room 
where it was comparatively dry and admitted more of 
daylight ; (w) -the larval stage of the bettle causes more 
damage than the adult stage ; (in) the damage done by 
the insect was more on the “flesh-side” than on the 



‘‘gcaiiL-sicle’’ of the hide or skin ; [iv) the insect prefers 
to feed in the folded hides and skins compared to the 
unfolded ones ; (i;) the damage was more on the edges of 
the hide pieces than in the centre, while in the case of 
the skins there was no such demarcation. The insect 
devours the whole fibre tissue of the hide or skin 
leaving only the epidermis or the thin outer layer. 

CONTROL MEASURES 

‘‘Prevention is better than cure” is the maxim 
which applies most appropriately in checking the enor- 
mous financial losses caused by the leather beetle to the 
industry of hides and skins in India. It is not only 
the pre-application of certain chemical drugs such as 
Gammexane and DDT which would act as insecticidal 
and repellent agents, but measures such as the “wet 
curing” of raw stock with adequate quantity of common 
‘salt, proper deration and periodic exposure to daylight 
of the hides and skins stored in godovms with cemented 
floors, would go a long way in avoiding a large propor- 
tion of the financiaL drain suffered by the industry as a 
result of the leather beetle attack. 

The chemical method of prevention against leather 
beetle, employed generally at present, is knovm as 
arsenication or “poisoning” of the hides and skins in 
storage. A stock solution is prepared by dissolving 10 
lb. of caustic soda in a small quantity of water. This 
causes the Avater to become hot. While it is still hot 
-35 lb. of Avhite arsenic (sodium arsenite) is stirred into 
the solution. The quantity is made up to 50 gallons Avith 
cold Avater. This stock solution is diluted 30 times in 
preparing the immersion bath for . the hides. It contains 
0.25 to 0.3 per cent of sodium arsenite. The hides or 
skins to be treated are immersed for one to two minutes 
in this solution. Although the process is knoAvn to yield 
fairly satisfactory results but a certain amount of 
technical knoAvledge involved in the preparation of the 
solution and its poisonous properties is a considerable 
draAvback for its adoption in this country. It Avas, 

. therefore,, considered essential to acquire first hand 
T - knowledge regarding the use of Gammexane and DDT 
Tor the control of this parasite. 

Comparative^ tests carried out under laboratory 
conditions have shoA^ that'-^Gamn^xane powder at a 
concentration of 2.6 per cent in talc -powder, when 
dusted to form a thin film on the “flesh-side” of hides 
or skins infested Avith leather beetle, causes a mortality 
of 85-90 per cent among beetle larvae and is folloAved by 
10 days as a period . of protection from re-infestation 
by the parasite. A quantity of about 4 oz. of Gam- 
mexane poAvdef mixed in talc is considered enough to 
_jtast nearly eight coAv'br- ox-hid'e^''or^--.abqut 15 goat or 
sheep -skins... 

COST 

Taking into account the cost of labour 'involved 
and the price of muslin bags, through Avhich the poAA^der 
is dustecl, the total expenditure for a consignment of 100 
hides or double the number of skins, AA^orks out to nearly 
Rs. 3-4 normally. 

In vieAV of its non-toxic properties to man, and 
easy availability in the form of ready made poAvder, 
Gammexane may, in due course of time, replace the 
present method of arsenication or “poisoning” of>liides 
and skins for prcA^ention and control of leather beetle 
in India. 
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An “Olpad” thresher at work 
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By R. V. RAMIAH 

Division of Agricultural Engineering, I.A.R,!., New Delhi 



I N the^ northern wheat regions 
of India, April, May and June 
are busy months for the farmers. 
The wheat crop has to be harvested 
and threshed and land has to be 
prepared for the next Man/ crop.' 
In such busy periods, labour-saving 
implements and machines are used 
in the western countries. Some 
machines used for harvesting and 
threshing in those countries are 
being tried in India too. Some of 
them are even already being used 
for threshing small grains. How- 
ever, before any machine designed 
and used abroad can be successfully 
used in India, and .be economically 
justifiable, it will have to be adapted 
to the requirements of agricultural 
practices prevalent in this country. 
For instance, in threshing wheat, 
we have to produce hliusa (wheat 
straw) and separate the grains 
sirnixltaneously , while in foreign coun- 
tries, the former is not considered 
to be of much value. Hence a 
serious disadvantage has been ex- 
perienced in using, a threshing 
machine . ' for wheat manufactured 
abroad. It is this that the imported 
threshing machines do not produce 
hhusa, which is of- importance to 
the farmer in that it provides him 
with cattle feed. . Threshing machin- 
es serving this double purppse were 
in production in the U.K. some years 
back, but they are- not manufactured 
now. 

With a purpose to evolve a 
satisfactory implement which could 
produce hliusa as well as separate the 
grains, experiments were conducted 
in a group of villages in Delhi with a 
tractor and a disc harrow Avhich 
treads on the harvested crop in 
much the same way as is done by 
bullocks. This method became ex- 
tremely popular among the farmers 
of these villages who were anxious 
to get their crops threshed in this 
way even on payment. A tractor 
with 15 D. B. H. P. and its disc 


harrow yielded 50-80 md. of wheat 
grain in a 10-hour operation. A 
driver and an assistant were, how- 
ever, necessary for doing the work. 
The cost including depreciation and 
other charges worked out at Bs. 35 
to 40 per day. 

The main advantage of this 
method as against the indigenous one 
is that it produces hliusa of much 
finer quality. It can operate on the 
same kind of threshing floor as is 
used for threshing by bullocks ; 
moreover, the wheat grains are not 
damaged in any way. 

"^Yhile a tractor and a disc harrow 
of this type cost- about Bs. 8,000 
or . over, a bullock-draAvn disc- 
harrow type thresher is compara- 
tively very cheap. The latter is 
called the ‘Olpad’ thresher and each 
implement, suitable for a pair of 
bullocks costs Bs. 150 together 
with a wooden frame. The farmers 
who have used this in the Delhi 
villages, state that working with 
this implement takes less than 
half the time than that required for 
threshing by bullocks. Pour 10-hour 
days were required for produc- 
ing 50 md. of wheat grain with 
'Olpad’ . thresher. While many 
farmers expressed a desire to pur- 
chase .the ‘Olpad’ thresher, others 
were prepared, to take them on hire. 

This machine is not so fatiguiiiH 
to . work with as the old method. 
Moreover, additional weight required 
to produce better quality hliusa 
ensurecl'by.Ihis machine. This also 
helps to crush the nodes of the straw. 
Again, the ‘OlpadL thresher, can be 
pulled over the threshing floor by a 
pair of bullocks, while in the old 
method more than two bullocks are 
hitched side by side working in a 
circular path. Besides being in- 
convenient, injury is sometimes caus- 
ed to the legs of the bullocks by 
this inconvenient hitching and 
circular treading. 
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A typical cashew inflorescense showing- the cashew fruit in 
stages of development 


U. NARASINGA RAO 

and 

V. N. MADHAVA RAO 
Agricultural Research Institute, . 

Coimbatore 


HE casliewnut was introduced 
I into India from Brazil by the 
. Portuguese some 400 years ago 
primarily to check soil erosion. 
It has become naturalized on the 
West Coast with the passage of time 
and is now a crop which vies with 
other commercial commodities like 
pepper in earning dollars for our 
country. A flourishing export trade 
has established itself on the southern 
west coast with scope for further 
expansion. India is by far the 
largest producer of the cashewnut 
in the world with an estimated annual 
output of: 60,000 tons of nuts valued 
at about seven crores of rupees. 
She claims more than 95 per cent 
of the international trade in cashew 
kernels. The U.S.A. is the principal 


buyer of not only the kernels but 
also the cashew shell oil which is a 
valuable by-product with manifold 
uses. In 1948, kernels valued at 15 
million dollars and shell oil worth 
half a million dollars were exported 
from India. 

The cashew kernel is a very nutri- 
tive food. It contains 21.2 per 
cent of protein, 46.9 per cent of 
fats, 0.45 per cent phosphorus, 5.0 
per cent of iron and Vitamins A and 
B. The kernels are used for a 
variety of purposes. In their roast- 
ed form, they are used for flavouring 
and improving sweet dishes and in 
the preparation of confectioneries. 
Salted kernels are popular not only 
in restaurants and coffee houses but 
even on the pavements of towns and 


cities where a busy trade is carried 
on by the sale of packets of nuts. 
In Europe and America the kernel is 
largely used as a dessert and to an 
extent in the manufacture of nut 
chocolates and confectionery. 

The other products obtained from, 
the cashew tree are the apples, 
shells of the nuts and the shell oil. 
These are all rich sources of income 
to the grower. The cashew apple 
which is the swollen stalk of the nut 
is the true fruit and is eaten in its 
fresh condition. The expressed juice 
from the apple can be made into an 
agreeable s^up ; it is also taken to 
arrest vomitting and as a gargle for 
catarrh. The shells are generally 
used as fuel by the cashewnut pro- 
cessing factories. The shell oil has 


A vigorously growing cashew tree at the Fruit Research Station, Kodur 


Cashew employed a 








been found to be highly useful as a 
water proofing agenf, as a preserva- 
. tive in painting of boats, fishing nets 
and light wood work and in the manu- 
facture of varnishes, typewriter rolls, 
oil and acid proof cold setting 
cements, industrial flooring tiles, 
baking enamel, gums, inks, oil cloth, 
paints, water-proofing paper, etc. It 
is also said that the oil is used for 
treatment of cracks on soles of the 
feet, warts, corns and leprous sores. 
The sap of the plant . has been 
employed in preparing indelible ink. 
The gum oozing from the tree has 
been in use for book binding. The 
leaves have medicinal uses, especially 
in skin affections and ■ burns. A- 
decoction of the bark is given for 
treatment of severe diarrhoea. The 
peelings (outer skin on the kernel) 
can be fed to poultry which thrive 
,.on them. The . wood is used in 
Ceylon and Burma for packing cases, 
boat building and charcoal. A 
closely planted belt of cashew trees 
has been found at the Bruit Eesearch 
Station, Kodixr to be very effective as 
wind break for orchards. 

In spite of the manifold Virtues of 
this useful tree, it is essentially a 
wasteland crop in this country, on 
which little cultural attention is 
bestoAved. The local production 
of casheAvnuts falls short of the 
export demand and appreciable 
quantities are imported every year 
practically all from Portuguese East 
Africa, to be processed in India and 
exported to America. It is under- 
stood, however, that the African 
sources for our supplies of the raAv 
nuts may no longer be freely avail- 
able, as that country is establishing 
her OAAm processing factories Avith a 
view to^ export her produce^ directly^ 
to the U.S.A. ■■ To meet this even- 



Variations in cashew apple and nut characters 


tuality, it is highly necessary for 
India to increase her production 
of casheAvnuts both by extending the 
area under the crop as Avell as in- 
creasing the output from the existing 
areas. 

DISTRIBUTION 

The casheAv is chiefly groAvn in the 
coastal districts of India, viz., 
Ratnagiri, and North Kanara of 
Bombay, South Kanara, Malabar, 
Tiruchirapalli, Tanjore, Tirunelveli, 


South Arcot, Godavari and Vishaka- 
patnam districts in Madras and in the 
United States of Travancore and 
Cochin. Nearly 60.2 per cent of 
the total production comes from 
Madras State as compared to 36.6 
per cent from Travancore and Cochin 
and 9 . 7 per cent from Bombay. 
The largest production centre in 
India is South Kanara in Madras 
State. 

{Contd. on page 32) 


CasheAV clones — the tAvo plants at the extremes are grafts on 
^casheAV seedling rootstocks; the midddle one is a rooted layer, 
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^ ' By 

AMRIK SINGH CHEEMA 


P EPSU’S pioneer move to establish the Young 
Earmers' Organization places before the country 
the panacea to many of its rural ills: Specifically 
stated; the rural problems centre round the improvement 
of economic and social standards of the village people. 
This can possibly be attained by adoption of better and 
more profitable farming practices. A happier social 
order may be brought about by creative eferts in the 
fields of education, health, cooperation, etc. The 
National Eive Year Plan seeks to set up a countrywide 
Eural Extension Service as an agency to work for the 
ends indicated above. The record of the 4-H clubs 
and Future Farmers’ Organizations in the U.S.A. and 
Japan, indicates to the tremendous potentialities of 
such an organization in this country as well. 

Manpower is an asset to India but it must be 
properly used by channelizing the people’s energies into 
productive and creative fields. The past efforts at 
improving the rural life were individualistic and their 


scope was limited only to the adult farmers. This 
had a double disadvantage. ’ The adults-wer-aless inclined 
to be initiated into new creative programmes while 
at the same-J}jme-the-youngman Avith impressionable 
mind - remained neglected. As such the extension 
programme which is our new line of approach to the 
solution of rural problems must concentrate on the 
young. 

The Avriter of this article has ventured to start 
clubs on the lines of the 4-H clubs in the U.S.A. in 
Pepsu in the Bhadson project area as a preliminary trial. 
It is AvortliAvhile to study some details of the actual 
Avorking of these clubs. There are at present 23 clubs 
AAdth a total membership of 250 farm boys. The first 
of these clubs Avas informally founded four months ago 
in the village Bishenpura, Avhere Labh Singh, a youth 
of 17, offered to be enlisted as the first Young Farmer 
and brought his little calf to be reared on proper lines. 
Thus started, the Avork gained considerable momentum. 
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A young' farmer hoe- 
ing: his onions 
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ORGANIZATION 

At the very outset, it. may be mentioned, that 
the clubs established are hneant for boys only. In the 
Extension Project Area, we have employed 20 Village 
Level Workers, each working in five or six villages. 
Only one club has been organized in a village under a 
Village Level Worker. The minimum membership of 
any club is 15 and age limits of the members are 10 to 18 


years. The group consists of school going and non- 
school going boys in the ratio of 40 : 60. Each club 
has been informally put in charge of a leader, who is an 
adult village farmer having faith and interest in the 
scheme. The members have elected their ofS.ce bearers, 
President and the Secretary, to conduct their formal 
meetings which are held at least once a fortnight. 
This is an attempt to teach them how to sit together, 
discuss problems and find solutions. 






— 








Y I 

$ 

. M 


''ii' f\: ''' 

" '"i' '■' ] " tH V' ' i 

















I- - ' Im 


. : -- 


r-llfe- 












ir:;' " 




A group of enthusias- 
tic young farmers 
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Young' farmers meet once"'”^^^fo^ta^'li^or^gTOiu^^ 
discussions 
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The 5^oung' farmers also learn the art of public speaking 















A good pastime and a means of training* as well; a 
young farmer feeding his chicks while his sister looks 
on interestedly 


The enlistment is made by the Extension Officers 
after full satisfaction that the boy will take sufficient 
interest in the activities of the club and his parents are 
willing to allow him to join and also give him some 
financial assistance. It may be mentioned here that 
the response from the villagers has been very encouraging . 

WORKING 

Each member has been allotted a specific item of 
activity called ''the project” to pursue for the whole 
year. These projects provide a means of training in the 
improved practices in the field of agriculture and animal 
husbandry. Taking into consideration, the local agri- 
cultural conditions, the customs of the people, etc. the 
main projects selected were as follows; 

1. Orop production : A member is required to 
raise any crop in 1/5 of an acre in each cropping season. 
He will look after this piece of land himself right from 
the sowing upto the harvesting time, following improved 
practices for all the stages of crop growing. There are 
71 such projects, where the parents have set aside the 
land required for use of their sons. 

2. Vegetable gardening : In this case, a member 
has to raise two marlas of vegetables by improved 
methods. The number of these projects is 35. 

3. Fruit gardening : Those who take interest in 
plant growing, usually the lower age group, are required 
to nurse five or seven fruit plants. Eorty-nine boys 
have taken up this work. 

4. Calf rearing and goat keeping : Some of the 
members come from families haying no holdings or some 
show a natural aptitude towards animal husbandry. 
These projects, therefore, require that the members 
should rear small calves or goats, feed them regularly 
on suitable rations, look after their health, etc. so that 
they grow into strong and well-built animals. The 
number of boys who have taken to this programme is 57. 

5. Poultry raising : This, type of project implies 
that the members taking it up will hatch chickens from- 
12 eggs from improved breeds in the beginning, look 
after them and carry on the work further. The number 
of members who have accepted this programme is Ji2^ 

6. Other projects : These include ^ digging new 
manurqpits_and- mindf iteihs of-work in carpentry and 
smithy.' The number of projects in the former category 
is-two and under carpentry and smithy, five. 

In the matter of selection of projects for adoption 
by individual members, preference of the boys and 
their parents, existing facilities, etc. were taken into 
consideration. Emit plants, vegetable seeds, ammonium 
sulphate for manuring, poultry and eggs of improved 
breeds were supplied by_-the" Extension Service at 
specially, reducedr-rates in order to obviate financial 
burden on individual members adopting particular 
projects. 

The school going members devote a part of their 
time to the project work after the school hours. 

. Kecord Books have been prepared and prescribed 
for keeping accounts of the progress of activities of 
rnembers both as individuals and as groups. The 
village workers are specially to take care of this record 
and guide them in every detail. These books carry 
columns both in English and Punjabi (the local language). 
It may be pointed out here that emphasis given is more 
on training rather than monetary gains of individual 
members. 

[Gontd. on page 26) 



















By H. N. 
Animal Nutrition Res 


Grazing conditions of Assam 




A SSAj\'I, the Gcastern gate of India consists of two 
main regions — ^the hills and the plains. The hills 
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^ are inhabited by numerous wild beasts and birds 
and have nearly 1 . 1 millions of human population and 
1.38 millions of domestic livestock. The plains bear 
innumerable wild buds and contain about 7.95 millions 
of human beings and 12.07 millions of livestock. 

The number of cattle per 1,000 of human popula- 
tion 111 1941 was about 568 which increased to 581 in 
1945. In 1951, this number decreased to 568. Even 
then, it may be considered a high figure as compared 
to some other States of India. But this does not mean 
that Assam is rich in her cattle wealth. 

The indigenous cattle of Assam are not heavy 
yielders but Providence has not neglected to endow these 
animals with sufficient milk capacity of 

at least half a gallon of miffi per day over and above the 
feeding requirements of their calves. The present 
poor productiveness may either be due to the food ^ 
shortage for their adequate nutrition or lack of proper 
breeding and up -keep'. The increase of human popu- 
lation and consequent pressure on land have adversely 
affected the supply of natural pastures to the animals. 
This has further been worsened by the rapid increase 
of cattle population after the second world war. So 


much so, that even the cattle at rest are unable to main- 
tain their usual health by grazing over the available 
pastures. Evidently, this has caused gradual deteriora- 
tion of the indigenous stock both in health and efficiency. 


PRESENT POSITION 


Cattle are seldom stall-fed in Assam and depend 
mostly on grazing. The present position of grazing 
areas is not very happy. The major part of the avail- 
able highland pastures is covered with jungles and 
fodders of low qualities. The remaining portion is 
practically barren for the major part of the year. Some 
portions of the low and the semi-lowland areas^ (free 
from water-hyacinth) produce enormous quantities of 
different grasses. ' Experiments carried out by Tala- 
patra, et ql reveal that some of these grasses are superior 
to many of the cultivated fodder crops- of Tridia in so 
far their organic nutrients are concerned. But iin- 
fortunately they are poor in calcium. Even ad libitum 
feeding cannot assure a positive balance in adult animals 
at rest. Nevertheless, these grasses can constitute the 
foundation ration. 

These grasses grow profusely, during the monsoon 
months but most of them are not accessikle^o_cattle due 
to environmental conditions- - and ' are wasted. It is. 


*Uri-daP (Oryza sativa var fatua) an aquatic grass, 
best for hay-making 
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Scheme, Assam, Gauhdti 



A typical Assamese cow under balanced diet. She is giving 4 lb. of milk 
per day in the fifth month of her second lactation 


therefore, considered that though there are sufficient 
areas as grazing reserves, it is doubtful whether cattle 
can get even half of their daily requirements by grazing 
alone for the major part of the year. 

THE HILLS 

The hills and the hill slopes are a perennial source 
of some robust types of herbage. According to re- 
searches of Talapatra and Das; some of these grasses 
are superior to most of the indigenous grasses of the 
plains of Assam even in mineral metabolism. Prob- 
ably this is one of the reasons for the robust skeletal 
formation of the wild herbivora. 

It is also generally noticed, that the domestic 
animals of the hilly regions are more or less superior to 
those in the. plains specially in their draught qualities. 
This superiority may either be due to the effect of climate 
or the grazing. A careful survey, however, reveals 
that the hill fodders accessible to the domestic animals 
are not sufficient to cope Avith the all round demand for 
their proper nutrition; 

“ CULTIVATED FODDER, CROPS 

Cultivation of fodder crops in Assam vis still Jn its 
infancy. It is practically limited to the Government 
farms and a feAV individuals. Prom' statistics of 1949- 

HILL GRASSES 

Right — ^Kuchi’ (Thysanolaena Maxima O. Ktz.) 

Left— *Dhus’ (Erianthus longisetosus Anderss ex Bth.) 


50, it is found that out of the total cropped area of 
nearly 5.57 million acres, only 0.026 millio 2 i acres 
are under fodder crops. Of this an area of about 
0.025 million acres is cultivated in Lakhimpur district 
alone. Evidently, therefore, supply of cultivated fod- 
ders in Assam is negligibly small. 

STRAWS AND RESIDUES 

Paddy straAV may be called the only roughage 
used occasionally for stall-feeding in this part of the 
country. Unfortunately, other straAvs and residues of 
maize, pulses, etc. are seldom used. The system of 
paddy harvesting preA^aihng in the State is rather 
•peculiar. On an average, only one third of the paddy 
plants are cut. The rest are left behind in the fields. 
For this reason, the average out-turn of straAvs can be 
estimated at not more than 0.4' tons per acre and, 
therefore, the total available straAV (including AAffieat) 
from the total cropped area does not exceed 2 . 0 million 
tons per year. EA^en if this Avhole quantity is made. 
aA^ailable for stall-feeding, it can only provide about 
3.5 lb. of dry roughage per head per day to the adult 
cattle population leaving aside the entire young stock. 
But in practice, it is not so and a good portion of it is 
Avastecl in many Avavs, 


PRESERVATION OF HAY 
Tripod air-vent system 



















PRESERVATION OF HAY 
Multiple air-vent system 

Area under sugarcane in Assam is nearly 0.06 
million acres. Sugarcane tops ?md leaves have been 
found to be a good roughage but they are not used by 
the people presumably due to ignorance. 

CAKES AND BY-PRODUCTS 

- . Ill the case of concentrates also, the position is 
far from being satisfactory. According to the agricul- 
tural statistics of Assam collected in 1949-50, the total 
area under rape, mustard, til (sesamum) and linseed is 
about 0.346 million acres and 4.4 million acres are 
under rice, maize and pulses. Area under wheat and 
barley is only 2,168 acres and maybe considered negli- 
gible. 

The cakes and by-products available from these 
can roughly be estimated at 0,35 million tons and even 
if the whole quantity is used as cattle feed it can hardly 
provide about 0.5 lb. of mixture per day per cattle for 
the growing, working and productive stock only. But, 
in practice, its use is limited and it is very difficult 
to ascertain the actual amount available as cattle feed 
after allowing for exports and imports. A. considerable 
quantity of oilcake is also used as manure. By-pro- 
ducts of rice and pulses are generally utilized in the 
dietary of poultry and pigs in the rural areas. The 
i^iorance of rural people about the economic value 
of concentrates as feeds is also a great factor for their - 
restricted use in the dietar}^ of cattle. 

' The area under cotton in Assam is about 0.03 
million acres; but unfortunately the seeds available 
have not been tapped as cattle feed in the State. - 

CONCLUSION 

It is now evident, that the cattle in Assam are un- 
derfed. This brings about malnutrition witir all its 
frightful after-effects. Improvement of cattle in Assam 
cannot be conceived of unless some measures are adopted 
for eradication of this malnutrition by adequate supply 
of nutritious food. 

For eradication of this malnutrition, the first and 
foremost duty of the stock owners is to organize them- 




selves and eliininabe their invalid, inefficient and diseased 
animals. This will certainly minimize the overwhelming 
pressure on grazing lands. 

If this is accompanied by genuine efforts to grow 
fodder grasses, to utilize indigenous grasses available in 
the country and to preserve monsoon grasses for scarcity 
periods, the deficiency in quantity and quality may be 
made up. Besides the stock owners should also divert 
their attention to feed their cattle with balanced rations 
— the basic principle for livestock improvement. 

These rations may be divided into two parts— one 
for maintenance and the other for production purposes. 
The mainteiiance ration is just to enable the animal at 
rest to carr}^ on the essential processes of life without 
either gain or loss of body weight. 

Growing, working and milk- yielding animals 
require j)r eduction ration over and above the main- 
tenance ration. The additional ration for growth may 
be considered most important for livestock production 
because it is the foundation on which the other forms of 
production such as milk or work rest within certain 
hereditary limitations! If the gvoAvth of a young 
animal is retarded, it results into a permanent sub- 
stantial loss of production to the animal itself and also 
to his or her progeny. Therefore, during the growth 
period, i.e. up to three 3 ^ears of age, animals should be 
supplied with adequate nourishment. 

It!may be suggested that a calf, five to six months 
old or even jmunger, • should be fed with leafy fodders, 
preferably half dried or hay to appetite. From the age 
of four to five months, one-fourth pound of concentrate 
mixture properly soaked, should be added to the princi- 
pal diet and its quantity should be increased at the same 
rate every four months tiU ^the' attainment of an age of 
three years. The proportion of rice polish to mustard 
or til oilcake in the concentrate mixture should be 2; 1 
by weight. . - 

It has already been stated that nattle are seldom 
stall-fed in Assam and that they mostly, depend on 
grazing and due to poor conditions of grazing cattle are 
generally half-fed throughout the major part of the 
year. It should, therefore, be a bounden duty of the 
stock owners to supply necessary food at night in stalls 
so as to. make up the deficiency. 

A local Assamese cattle (adult) generally weighs 
about 400 to 500 lb. and. hence, its average roughage 
requirement-per day is about 10 to 12 lb. of dried grass, 
hay or straw. In the case of green grass it is about 40 
to 60 lb. depending on the moisture content of the grass. 
The above quantity- is necessary when fed exclusively 
in stall and is sufficient to ruaintain an animal at rest. 

; It should be noted that wdien paddy straw 'is~ used as 
basic roughage an addition of about 2 lb. of concentrate 
mixture-T^.^ necessary. for. maintenance even. When 
'grazing is allowed, the quantity referred to may be 
diminished to one-half and even to one-third taking 
into consideration the conditions of pasturage. 

For production purposes, however, over and above 
the maintenance ration a concentrate mixture is to be 
given. Half pound of a mixture consisting of 2 : 1 
rice polish to mustard or til oil cake for every one pound 
of milk yield per day is generally sufficient. The same 
quantity is also considered to be sufficient for a working 
bullock for every one hour of work. 
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Jlhe rarmer is doing a vital job for the Nation - 
and he is working with costly machinery. That gives 
him two good reasons for choosing his lubricants 
carefully! No wonder so many farmers choose Mobil 
^d Delvac products , . . made by the makers of 
famous Triple-Action Mobiloil. 

If you would like to know the correct type of lubricant 
for your farm equipment^ write to us seating make 
and model. We will gladly give our advice, backed by 
87 years of leadership in the oil industry, . 


for correct lubrication 
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PEPSU’S YOUNG FARMERS— 

( Contd. from page 20 ) 

Otlier activities of the clubs include recreation, sight- 
seeing, games, etc. In quite a number of clubs, the 
boys have formed bhangra ])arties ( jolly singers). Tliese 
things add life and colour to the activities of the clubs. 

OTHER FEATURES 

A flag has been adopted. It has a white back- 
ground with plough, yoke and the rising sun depicted 
in green and golden brown colours. The white back- 
ground denotes purit}^ Avhile the rising sxin signifies The 
awakening.’ 

It was not considered advisable to dej)end much on 
private resources. Recourse was, therefore, taken to 
some Departmental Schemes for arranging supplies of 
ammonium sidphate, fruit plants, -j)Oultry and eggs, 
vegetable seeds, etc. at subsidized rates. Some helx3 
was also received from non-official organizations in the 
form of uniforms and badges for the members. 

ANNUAL CAMPS 

Ah annual camp was held sometime ago for four 
days, ; The main purpose was to place before the 
members a complete picture of the farmer’s clubs and 
their activities. .The boys clad in their uniforms took 
part in the various items of the programme such 
as games, group discussions, public spe^dug, etc. At 
the end, prizes were awarded to the best performers. 

The experiment in Pepsu promises to yield good 
results. People are expected to have more faith in 
the new agency since it will offer opportunities for better 
bringing up of their children. It may possibly be 
adopted, therefore, as an integral part of the proposed 
Extension Service, 
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Fire and noise were' for many years the most favoured guard against locust swarms. 
They did. nothing to destroy this voracious pest and merely transferred its attentions 
from one particular area to another — the loss to the community in general was 
unmitigated. 

Imperial Chemical Industries’ research discovered the efficiency of Benzene Hexa- 
chloride as an insecticide and under its trade name of ‘Gammexane’ it has been used 
v/ith great success in preventing crippling crop losses from these ravenous insects. 

^ Benzene Hexachloride, for the preparation of ^Gammexane^ Insecticide for^ 
imdations, is now manufactured by A,C,C.L Ltd., at Rishra, West Bengal. 
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SEASONAL PESTS OF CROPS; 


During autumn and. early winter 
there are only a small number of 
Cnmrhitaceous plants in the fields 
and the few^ tliat arc there are very 
heavily attacked. Naturally there 
is not enough food for all witli 
the result that there is eitlier heavy 
mortality or the individuals that 
emerge : are undersized and weak. 
Emergence of the flies from pupse 
takes place in the morning between 
6-8 a.m. in summer and 9-11 a.m. 
in winter. Mating has not been 
observed during the course of the; 
day but like other Dacus species, 
probably it takes place at dusk for 
a short period. It has a preoviposi- 
tion period of 14 days in August. 
In summer the eggs are laid at any 
time during the day in shade but if 
there is no shade they are preferably 
laid during the evening hours. The 
number of punctures on the surface 
of the fruit made by this .species is 
small and ranges from one to three. 
Eggs are embedded vertically or 
slightly slantingly and touching each 
other. They are sometimes laid in 
two or three planes.. This, however, 
occurs when a number ; of flies use 
the same aperture for egg laying. The 
eggs are laid singly or in clusters of 
four to ten. Usually there axe about, 
a dozen eggs in each puncture” the 
maximum number observed being 
ten dozens at a time when there was 
scarcity of host fruits. Compared 
to D. ferrugineus the number of 
punctures bored by this species is 
usually one and seldom exceeds 
three because the rind of the growing 
fruit soon becomes hard. The egg 
is . white, cylindrical . and shghtly 
curved on one side. The incubation 
period varies from less than 24 hours 
in summer to six to nine days in 
winter. The larvas that hatch out 
bore into the fruit and. .construct 
galleries. As many as 50 maggots 
have been bred from a single squash 
melon. Kapid decay of the vege- 
tables is occasioned by the enzymatic 
action of the saliva secreted by the . 
larvae and aided by bacterial action. 
The maggots are fidl grovn in about 
three. days in summer to three weeks 
in winter depending upon the season 
and the rapidity with which the 
host plants decay as a result of 
the infestation. The fuU grpvn 
larva is cream coloured or pale white. 
It measures 9 to 10 mm. long and 
2 mm. broad. The fully developed 
maggot leaves the fruit through one 
or two exit holes mado in the fruit 


{Co7itd. from ‘pcige ll) 


and pupates in the soil ^ to 6 ins. 
deep depending upon the nature of 
the soil . The prepupal period varies 
from less than 6 to 24 hours. The 
puj^a is barrel-shajoed and light 
brown in colour. The pu2)al period 
takes six to nine days in the rainy 
season, about three weeks in 
November and four weeks in De- 
cember- January. The underfed pupae 
measures 5x1.6 mm. and, therefore, 
the flies that emerge from them 
are also small. The female is easily 
distinguishable by the presence of a 
tapering abdomen ending in a . point- 
ed ovipositor. The adults live for 
one to two da^ys without food. If pro- 
perly fed on the- juices of cucurbits 
the male was observed to live for 56 
days and female 66 days during the 
monsoon months. .The pest under- 
goes several generations in one year. 
As the broods take from 28 to 66 
days to complete their life- cycle 
during the monsoon months, over- 
lapping broods at this time of the 
year is the rule. 


DACUS FERRUGINEUS 


The fly popularly known as the 
mango fruit fly is distributed in our 
country from the Punjab to West 
Bengal in the north and Madras and 
Mysore in the south. Outside India 
it has been recorded from Pakistan, 
Ceylon, Burma, Siam, Java, Malaya, 
Mauritius, Philippines, East Indies, 
Amboina, China, Formosa, Bonin 
Islands and. Australia. The fly 
attacks a wide variety of fruits and 
vegetables such as mango, guava, 
loquat, apricot, plum, peach, pear, 
wild fig, cultivated fig, apple, quince, 
persimmons, banana, alubukhara, 
shalil, pomegranate, sapota, sweet 
lime, malta orange, santra, pomelo, 
sour orange, chillies, American chil- 
lies, jack fruit, brinjal, andripebael. 

_ The damage caused to orchard and 
vegetable crops by this species is the 
most severe and varied. Although 
the internal symptoms of damage are 
slightly different in the case of the 
different fruits, the pattern of damage 
inside the pulp is more or less 
similar. 


The fly has been observed to be 
active in -the field almost throughout 
the year. . Where there is a clear 
cut winter it enters into hibernation 
from the first week of .November 
upto about the beginning of April 
in plains and June in__the hills. 
If, however, the weather warms up 
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earlier the hibernation may end even 
in March or May as the case may be. 
Tlie flies are observed flying about 
in orchards and kitchen gardens 
where fruits are grown. In the 
beginning of summer the damage 
caused by the fly is not severe but 
soon several broods complete their 
life- cycle in quick succession, the 
population increases and the inten- 
sity of attack as well as the damage 
also increases proportionately. It 
has a large number of deciduous 
fruits that grow' and ripen through- 
out the summer to feed and breed 
upon. The population goes down 
from Decerriber onwards and there- 
after the pest is observed only in its 
immature stages till the beginning 
of summer. Mating takes place at 
about dusk and lasts for about an 
hour. The preoviposition period 
may range from 10 to 15 days 
depending on the climatic condi- 
tions. The female lays eggs in 
small clusters just underneath the 
skin of the fruit 1-4 mm. deep in the 
rind. On an average about 50 eggs 
are laid but under favourable condi- 
tions as many as 200 eggs have been 
found to be laid. The incubation 
period is two to. three days during 
March and April and a little shorter 
in summer months. In wdnter the 
incubation period is as long as. ten 
days. The young larva is wdiite, 
translucent and measures 1.5 mm. 
long. The full groAvn larva is 8 to 
9 mm. long and 1.5 mm. broad. 
The larval period lasts from 6 to 29 
days depending on the period of the 
year. The prepupal period ranges 
from 18 hours in summer to t-wo days 
in winter. The pupa is cylindrical 
in shape and measures 4-5 mm. long 
and 2 mm. broad. Pupation gener-., 
ally takes place three to. seven inches ‘ 
below the soil. The well developed 
flies are a little bigger than, the ordi- 
nary house fly. Theferaaleis slightly 
bigger in size than the male and is 
marked with a tapering,^bdomeh " 
which ends in a pointed ovipositor. 

DACUS ZONATUS ' ■ 

This species is only next in import- 
ance to D. ferrugineus in the severity 
of damage that it causes in the or- 
chards. The pest has been recorded 
from Bihar, Madras, N. Coorg, Uttar 
Pradesh, Madhya Pradesh, ..Mysore,- 
Bombay and the- Punjab. Outside 
India it has been reported from 
W. Punjab, W. W. F. P., Baluchistan, 
Ceylon, Amboina and Egypt. . The 
fly attacks a variety of fruits like 


peach, mango, fig, guava, sapota, 
her, citrus, bael, bottle gourd, 
tomato, long melon, tori, brinjal and 
custard apple. 

The adult flies remain active 
throughout the year except for 
a short period iii w'inter. from the 
beginning of January to the end 
of February. The pest overwinters 
mostly in the pupal stage: As, 
how^ever, the flies have been observed 
under bushes during. . the winter 
months it is likely that this species 
also has a tendency to congregate 
under the leaves like D. ferru- 
gineus. In spring, the fly comes to 
activity earlier and has been bred 
from her which is common then. 
Later on it is active causing damage- 
to loquat and peach fruits, in May 
and June. In the latter month it 
also breeds in cucurbit vegetables 
which are. in plenty then. The 
monsoon months are passed in mango . 
and gradually the damage is obser- . 
ved in guava, sapota, pomegranate, 
citrus, bael, etc. in the post- 
monsoon period. The pest is very 
active during the rainy months in 
summer when the population of the 
fly is at 'its peak. Life history of 
this species bears a close resemblance 
to D. ferrugineus. ' The preoviposi- 
tion^ period is about 20 days and 
the female has been observed to lay . 
about 137 eggs in her lifetime. . The 
eggs are. laid .under the rind of the 
fruit in clusters of two to nine. Th^ •; 
full fed larva falls on. the ground;; 
and pupates in. the soil. 

CARPOMYIA VESUVIANA 

This .fly commonly known as the 
her fruit fly has been recorded from 
almost all States in the Indian Union • 
from the Punjab to West Bengal 
in the northern and Madhya Pradesh, 
Vindhya Prad'esh7 Madras and Bom- 
bay' in the central and southern, 
regions. Outside India it has been 
reported, from West Pakistan, Dal- 
matia -and' Southern Italy. The 
nature of damage is almost similar 
to the other flies. The punctures .on 
the fruits appear as dark spots when 
viewed from a distance. With the. 
maggots feeding on the pulp inside, 
the whole fruit smells offensive. ... - 

- -The^ seasonal activity of this fly 
is in many ways different from the 
Dacus . species. . Contrary to , . the 
Dacus species the. activity of this, 
fly comm ences from autumn and . 
continues through winter and spring 






It hibernates from April to August 
in pupal stage. The peak of damage 
done is in spring only in the months 
of Eebruary and March. The period 
of normal emergence of this fly 
synchronizes’ with the blossoming 
and formation of: fruits in the ler 
tree. Two to three broods are 
present during one year depending 
on climatic factors. The .fly is 
monophagous in habit and has been 
bred from her fruits only so far. 
The incubation period of the egg is 
two to three days. The larva is full 
fed in seven to ten days; The full 
grown'maggots cut one or two circu- 
lar holes in the epicarp and come out 
for p upation. They are creamy white 
in colour and canjunip to a height of 
six to nine inches covering the same 
distance at each jump to find' a 
suitable place for pupation. Pupa- 
tion takes place two to three inches 
in soil. Pupa is ochraceous in 
colour. The pupal stage lasts from a 
fortnight to over 300 days which is 
an extraordinary feature with this 
species. The shortest life- cycle from 
the egg stage to the adult stage is 
about 24 days. 


CONTROL MEASURES 


In no other family of insect pests 
the devising of control measures is 
so difiicult as in' the case of fruit flies 
belonging to the family Trypaneidse. 
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of all articles, notes, etc. in- 
tended ■ ipr publication in 
Indian Farming. The articles 
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double space , on one side of" 
paper, leaving a '‘sufficient 
margin on the left-hand- 
side. Contributions may be 
addressed to the Editor, 
Indian Farming, Indian 
Council of Agricultural Re- 
search, Jamnagar House 
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Indeed in many cases the study of 
the biology of the insect offers some 
clue for their effective control. Some 
weak linlc in the life history of the 
pest is discovered and this is exploit- 
ed by the economic entomologist. 
Here, however, the study of the 
biology of the pest offers no effective 
clue as the larvae live in fruits, 
vegetables, nuts, or in the buds of 
the growing plants and, therefore, 
any insecticide that may be applied 
in the form of dust or spray cannot 
reach them. The following control 
measures are recommended. 


{a) All infested fruits should be 
promptly removed and buried deep 
in the soil. The layer of the soil 
over the infested fruits should . at 
least be two feet deep. Otherwise 
some of the flies may escape. 


(b) All undersized fruits or vege- 
tables left over on the tree or plant 
should be collected 'as otherwise 
these become a source for further 
infestation. . 


(c) After the harvest of fruits 
in orchards or when the season for 
cucurbit vegetables is over, the soil 
in the orchard or kitchen garden 
should be given a light ploughing. 
By adopting this simple cultural 
practice the pup se of flies are exposed 
and fall a prey to parasites, preda- 
tors and birds. A large number of 
pupa3 are also destroyed by- mecha- 
nical injury inflicted during the 
ploughing operation. 


{d) The flies are attracted to the 
smell of certain essential oils lil^e 
Citronella oil. The dosage’, that is 
recommended is ten drops in a pint 
of water. The flies'that are attract- 
ed by the oil are collected and 
destroyed. A' proprietary product 
called 'ClenseT has given encouraging 
^results in certain regions in atract- 
ing large numbers of male and female 
flies. - - 


In nature the population. .of these 
flies is kept in check to some extent 
by the activity of some species , of 
hymenopterous parasites. These 
parasites are more or less constant 
factors in ’ the life history of these 
flies, and but for their activity the 
infestation of these flies* in the' or- 
chards' and kitchen gardens would 
have been far more severe than what 
it is today.' " ' • - 


Production of quality crops, 
vegetables and fruits requires 
sound disease control measures. 


DITHANE a synthetic organic 
fungicide, simplifies your dust 
or spray schedule, sure and 
safe organic fungicide to help 
you grow finer quality crops. 


DITHANE offers you : 

One single product for satisfac- 
- tory control of major, diseases 
of Potatoes, Tomatoes and 
other Vegetables, blue mould 
and other diseases of Tobacco, 
downy mildew of .Grapes, dis- 
eases of Fruit Trees, leaf-fall 
and black thread of Hevea, 
etc.; 


Freedom from bothersome split- 
schedule spraying; 


Low per-acfe cost; 


Safety ■ to blossoms, fruit and 
foliage; 


High yields of fine quality crops; 


Dependable protection under 
variable weather conditions; • • 


No clogging or corrosion troubles 
with 1 i q u i d— -sprays, free- 
flowing, non- lumpy dusts. 


KATHON 2, 4-D DEPENDABLE 
'WEEDKILLERS: 


Like all other agricultural che- 
micals of Rohm & Haas Co., 
KATHON weed killers have 
been thoroughly tested and 
. commercially proved. Where 
the problem is one of easy-to- 
kill annual weeds,' the amine 
salt KATHON M-7 is . the 
logical answer. KATHON 
E-40, contains a higher per- 
centage of isopropyl ester of 2, 
4-D. It sticks to plants, rain 
or shine, and it is effective 
during very dry or very wet 
weather. 


11, Sprott Road 
Ballard Estate 
BOMBAY 1. 






CASHEWNUT— A DolIar Earning Crop of India {Conid. from 17) 


SOIL ■ 

Ccisliew is a ,veiy hardy and 
drought resistant plant thrivingunder 
diverse soil and climatic conditions. 
Its performance is of the best in the 
vicinity of the sea on the lateritic 
hill slopes of the West Coast vliich 
receive an annual rainfall ranging 
from 120 to 130 inches. It fares 
satisfactorily on the sandy soils of 
the east coast under a moderate 
annual rainfall of 35. inches. The 
crop has been extended in recent 
years into the hinterlands as far in 
as 100 miles from the sea, where it 
is seen to grow and crop well on sandy 
soils. 

VARIETIES 

There are no named varieties. 
Because of seed propagation, the 
cashew exhibits immense variation 
in respect of economic characters 
such as yield, shape, colour and size 
of the nuts, as also the shape and 
colour of the apples. One of the 
important directions in which im- 
provement of the crop lies is to make 
a comprehensive study of these 
differences, distinguish the good from 
the bad or uneconomic t}y)es and 
restrict further propagation of trees 
from only the former, 
PROPAGATION 

The tree is usually growui from 
seed at present. Trials at Bruit 
Stations in Madras State have showm 
that layering, budding and grafting 
methods of vegetative . propagation 
are also feasible. These methods 
have to be standardized in regard 
to the details and ^ the optimum 
periods for the operations have to be 
determined. When these are ac- 
complished it w’ill be possible to 
register appreciable increases in crop 
^delds of the future plantations. 

CULTIVATION 

The usual practice of cultivation 
in the West Coast is as follows : 

The nuts are sown directly in their 
permanent site after the first few’ 
rains of the monsoon, digging small 
holes for the purpose and sowing two 
or three seeds in each. The seed 
rate w'orks out to about 2 lb. per 
acre: ' After germination, only the 
vigorous seedlings are retained with 
not more than one in each hole. 
In some parts' of Malabar, the nuts 
are first sown in baskets woven out 
of palmyi’a leaf and in about a 
month, the seedlings with their 
containers are planted out. No 
regular spacing of any kind is 
adopted but on an average about 


100 trees go to the acre. The 
cotyledons of tlie young germinating 
seedlings prove a great attraction to 
birds and rodents. Protection to the 
plants is generally given by enclosing 
them within thorny hedges. The 
trees are neither manured nor irriga- 
ted at any time of their life. 

The cashew tree commences to 
bear from the third or fourth year 
after planting and attains full bear- 
ing age in the tenth. The economic 
life of the trees varies widely from 
20 to 40 years depending upon the 
location and soil. The flow’ering 
season commences with November 
and extends upto Pebruary and the 
fruit ripens from March to May, 
The crop is generally harvested 
wiren - the nuts are mature but 
before the apples are tree ripe and 
fall to the ground. The w-ell filled 
but immature nuts are also harvested 
by some grow'ers to meet local de- 
mand and in some cases to curtail 
the Avatching period. An adult tree 
is capable of yielding even up to 
100 lb. of mature nuts per annum 
though the aA^erage on the Avest 
coast is reported to be only about 
20 lb. and in the eastern districts 
of Madrasabout301b. ahdin Orissa 
about 40 lb. per tree. 

PROCESSING 

The nuts soon after harvest are 
dried in the sun for a feAv days and 
then they are roasted. The shell 
oil that is exuded during the roasting 
process is collected separately. Oil 
bath processes aiming at quick 
and uniform roasting and high 
recovery of oil haA^e recently been 
patented . by some firms. After 
roasting, the nuts are shelled. The 
outer skin of the kernels is peeled 
and the kernels intended for export 
are packed in A^acuum. 

- Each tree produces about 75 lb. 
of apple and the annual production 
of apples in India is estiraated to bA 
of the order of 55 lakhs''of maunds. 
But of this, except for a A^ery small 
proportion, the rest goes largely ta 
Avaste. The juice extracted from 
the apple does not keep Avell and 
deteriorates rapidly unless sterilized 
by heat or treated Avith preservatives. 
A fairly good syrup from this juice 
has been prepared at the Govern- 
rdent Bruit Products Research Labo- 
ratory at Kodur and its extended use 
deseiwes to be popularize'd. Since 
the raAV juice is rich in sugar, it 
can also be utilized for the production 
of alcohol. 


MARKETING • 

It is the common ]3ractice for 
itinerant merchants to buy the 
produce, in small lots from the 
groAvers, pool it' and then dispose it 
of . to the processing factories. 
Owners of the bigger cashcAV hdldino*?? 
lease out the usufructory rights to 
the merchants at the commencement 
of each season, 

PESTS AND DISEASES ■ . 

Dark broAAn thrips are knoAvn to 
cause damage to tender leaA^es and 
floAA’ers in North Malabar. Bats 
carry aAvay AAlrole fruits with nurs. 
Birds and squirrels attack the ripe 
fruits but the nuts are generally 
dropped doAvn. The only serious 
disease seems to be the die-back 
Avhich is particularly bad in neglected 
plantations or those raised on A^ery 
shalloAv stony soils. 

IMPROVEMENT WORK 

No systematic Avork for the 
improA’ement of the casheAv has so 
far been done anyAA^here in the 
Indian Union. At the Bruit Re- 
search Station, Kodur (Madras State) 
AA'here nearly 100 seedling trees have 
been gfOAAOi as AAlndbreaks and at 
the Agricultural Research Station 
at NileshAA^ar and Taliparamba a feAv 
obserA’-ational trials Avere undertaken. 
These have helped to . bring out the, 
Avide dh^ersity in apple and nut 
characters as also in the yields 
betAveen individual trees, and have 
served thereby to emphasize that 
for any radical and quick improA^e- 
ment, building up of clonal strains 
by AT-egetatiA^e propagation of promis- 
ing types is about the best course. 
Other concurrent lines of Improve- 
ment Avould include blossom biologi- 
cal studies to determine the true 
features that ensure the maximum 
crop, determination of simple me- 
thods of top-AVorking unthrifty trees 
to superior ones, devising means of 
profitable utilization of the by-pro- 
. ducts,' challdng out effectwe means 
of prevention and^^control of pests 
and diseases and standardization of 
marketing methods. A scheme for 
the improA^ement of this crop has 
recently been sanctioned by the 
Indian Council of Agricultural 
Research and the land for the esta- 
blishment of a research station has 
also been acquired near Mangalore 
in South Kanara district. Under 
this scheme AA^hich is expected to be 
put into operation soon, the problem 
of improvement of the casheAV has 
been revieAved from different angles 
to meet the scA^eral objectives out- 
lined above. 
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RHOTHANE : STOP INSECT 
PESTS WITH RHOTHANE 
(TDE or DDD) 

The original farm-proved- syn- 
thetic insecticide, pioneered 
and ' developed . by Messrs. 
Rhom & Haas of Philadelphia. 
Rhothane has given consist- 
ently better results than other 
insecticides. 

RHOTHANE Dusts and Sprays 
give fast, effective and long- 
lasting control of insects, such 
as; . -hornworms, ‘bud worms, 
flea beetles, leaf-rollers, ear- 
worms, aphids etc., attacking 
vegetables, fruits,- cotton, • 
tobacco, etc. 

Agricultural formulations recom- 
mended are: (1) 5% Rhothane 
Dust at 30 to 40 lbs. per acre. 

(2) Rhothane W.P. 50 at 2 lbs. 
per 100 gallons of spray. 

(3) 25% Rhothane Emulsion 
Concentrate at 1 quart per 100 
gallons of spray. 

Rhothane Spray and Dusts ' are 
equally • effective for control- 
ling mosquitoes, flies and other 

• household and cattle pests. 

KATHON 2, 4-D DEPENDABLE ’ 
WEED KILLERS: ' * 

Like all other agricultural che- 
micals of Messrs. Rhom & 
Haas * Co., KATHON *weed 
killers have been thoroughly 
tested and commercially 
proved, i Where the problem 
is one of* easy-to-kill annual 
weeds, the amine salt. 
ICATHON M-7 is . the logical 
answer. ICATHON E-40 con- 
tains a higher percentage of 
isopropyl ester of 2, 4-D. It- 
sticks to plants, rain or shine, 
and it is effective during very ■ 
dry or very wet weather. . . . 
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It is a happy sign of times that more people are thinkmg about tree plantation. 
Trees are a part of the nation’s wealth ; in many ways they are connected with the 
economic prosperity of the people. It will be superfluous to stress their importance in 
productive spheres. It is, therefore,, reasonable to assume that a country without any 
rich tree flora will be handicapped in numerous ways in following a progressive pro- 
gramme of economic development. 
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It Avas in the jes^v 1950 that the Vana Mahot^va or tree plantation cerenaony- 
was inaugurated on a national scale for the first time in this country.- This celebration 
focussed public attention on and made the people conscious of the usefulness and the 
immense possibilities of tree flora. It is hardly necessary to* dilate on the various' 
benefits that are derived from trees in the shape of timber, fuel and other "essential 
articles of daily use. Evidently, a land with considerable tree flora has much more 
economic possibilities than the one without such vegetation. , 


Quite apart from the utilitarian point of vie^^^ trees 
have long been appreciated from aesthetic point of 
Beautiful trees, trees with coloured and odorous 


view. 


flowers, trees planted in statety avenues have long been 
prized and appreciated. 

The point that needs special emphasis is the con- 
siderable moderating influence that trees exert on the 
cHmate of a country.' It is also a common knowledge 
that a land with a luxurious growth of trees exhibits a 
greater degree of fertility than a barren tract and is less 
exposed to the ravages of soil erosion. Moreover, the 
leaves of trees and forest htters may be composted into 
manure to be used in crop production. A barren 
land is too often prone to visitations of famine and 
pestilence. 

It is admitted that trees must necessarily be' cut 
down for various purposes. But this might not seriously 


reduce the tree population to any considerable extent 
if some definite, weU-thought-out plan is followed so 
that for each tree feUed, provision is made for another- to 
take its place. Unfortunately, there has been a wanton 
destruction of trees in this country for many a Jong year. 
This should be prevented by all possible means. Any 
purposeless felling of^r_causing damage to trees should 
be looked upon as^ an unsocial act. Tliis way of think- 
ing should be inculcated in every grown-up citizen and 
it is by so doing that protection may be ensured to the 
country's tree flora. - 

In 1950, the year of the inauguration of Vana 
Mahotsava in this country over 4,00,00,000 trees were 
planted. Of these 38 per cent smvived. During the 
next two years an equal number of sapHngs was planted 
and the percentage of survival rose to 53 per. cent as 
against 38 per cent in the previous year. This shoidd 
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be looked upon as a 'considerable improvement and 
should satisfy and convince the pessimist. 


There has been a great deal of enthusiasm and 
healthy rivalry among as well as coopei’ation between 
different organizations in implementing the programme 
of tree plantation. Various public bodies such as 
Government , offices, universities, municipalities and 
other similar organizations have evinced keen interest 
in the programme and have taken to tree plantation in 
right earnest. In order to promote this spirit and to 
sustain the movement of tree plantation, the Govern- 
ment of India have instituted a scheme of awards of 
shields and rewards to the village, district or other organi- 
zations which exhibit the best accomplishment in this 
field. The institution of these prizes is a step in the right 
direction as it creates enthusiasm for and competitive 
spirit in the plantation of trees, ^ 


This enthusiasm of the people should preferably be 
channehsed in order that the country may derive the 
best advantage. Instead of mere haphazard plantation, 
tree planting should be planned in an organized manner 
according to a set programme. If the enthusiasm could 
be channelised so as to bring -about afforestation of all 
the available -bare lands; it would be of much benefit 
to the country. Not only land at the disposal of Govei’ii- 
ment, but land belonging to other organizations and 
even private land may be utilized for tree plantation. 
If this was done, not only would it lead to increase in 
fertility or restoration of fertility, but it would also 
enable villagers to cbaw upon a source of fuel offered 
by the trees so planted. This would also yield a larger, 
quantity of leafy fodder and a greater amount of leaves 
and forest litter for composting. The latter would in- 
evitably save cow dung which is now being used in the 
viQages for purposes of fuel. An extensive tree cover 
would saveThe soil from erosion and prevent formation of 
gullies, because the root system helps the surface rain 
water to sink into^ the ^sub-^il^ A^reference may be 
made in this connection to the laudable -work which has 
been undertaken to prevent the advancing march of the 
Rajasthan desert into the Gangetic plains b}?- planting 
tree belts. Steps have also been taken to plant the 
desert itself with suitable trees. It may be hoped that 
the attempt will be successful and the barren desert will 
become clad vlth green trees. 


In every Pest Problem - 
whether on your Crops or 
in your Godowns- 




\ letTHIS MAN help you 







GUESAROL 550: 50% DDT water weccable Powder forming 
a stable suspension on the addition of water; recommended 
against a wide range of important crop pests. 

GUESAROL DUSTS: ReadyTor-use Dusts containing 3 to 10% 
DDT, recommended against crop pests under conditions of 
water scarcity. 

GEIGY 33: 10% DDT readyTor-use Dust for the preservation 
of stored produce from insect pests. 

GEIGY 33A-5: 5% DDT ready-for-use Dust for the protection 
of stored potatoes. 

GEIGY MANGO SPRAY ; A wettable dual-purpose powder . 
containing DDT and Sulphur in an optimum combination for 
the control of Mango Hoppers and Mango Mildew. 

HEXIDOLE 805: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 0.65%). Recommended against a 
variety of crop pests. 

HEXIDOLE 810: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 1.35%) recommended against 
locusts, grasshoppers and other important pests. 

HEXIDOLE 950: Water Wettable Powder containing Tech- 
nical BHC (gamma isomer content 6.5%). Recommended on 
dilution with water against several species of crop pests. 



For further porticu/ors p/ease write to: 


GEIGY INSECTICIDES LIMITED 


NEVILLE HOUSE 


NICOL ROAD 


BALLARD ESTATE - BOMBAY -! 

(All-India except Beng.tl. Rihar. Assam and Orissa) 


GLADSTONE LYALL & CD. LTD. 


A, FAIRLIE PLACE - CALCUTTA I 

(Bengal. B‘har. .Assam and Orissa) .. 
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1^ was an liniisiiall^’ cool summer 
; morning in June this 3 ’ear. when 
^ ^ I met Ghauclhuri Sham Lai 
of Pritampm'a. Situated at a dis- 
tance of about eight miles from 
Delhi, this small village today has 
the distmction of possessing a very 
progressive farmer in Chaudhmi 
Sham Lai, who is the winner of the 


first prize in wheat in* the Delhi 
State Crop Comj)etition held in the 
rabi season in 1951-52. As against 
an average yield of 15 maunds per 
acre, he produced 52 md. 3 sr. 
7 ch. of wheat from an acre. 

As soon as one sees this 48-year 
old farmer, one has a feeling that he 
knows the land and its problems 


outer view ot Chaudhuri^s house 



intimatel}’. After successfully com- 
2 ileting a two-V’ear agricultural course 
at the Agricultural College, Lyallpur, 
in 1930, he straightaway took to 
farming as a profession. He also 
assisted his father in various agri- 
cultiu’al operations and gained from 
his wide experience and wisdom. 
At present, he can confidenth' ’ 
depend u 2 )on liis ovm judgment and 
liis brothers aiid sons, look to him 
for guidaneer He owns 250 biglias 
(50 acres) of land in joint jDartnershi]) 
Avith his elder brother, Chaudhuri 
Het Earn, and tlmee other brothers, 
and thi’ee sons help him in making 
his 2)i'ofsssion a profitable emj)loy- 
ment. 

When questioned as to hoAV he 
had obtamed such a high vdeld 
from his land, he promptly said, 

'' Zamiii ko ‘pait hhar kay kliana aur 
2:>eenay ko 2M7 u clmhiye: main doiio 
deia lioon (The land Avants enough 
to eat and Avater to di'ink : I proAude 
it both). ” During the course of 
our talk he reA'caled to me that the 
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key-note of his success was a liberal 
use of manures of every kind— green 
manure, compost, fertilizers, etc. 
He well appreciates the value of 
drmg and does not burn it. All the 
dung that he gets from his six 
bullocks. Wo camels, two buffaloes, 
one horse, one cow and a calf goes 
into the making of compost for his 
land. He also purchases a good 
amount of compost from the munici- 
pal corporation for his use. 

Though a major portion of his 
land is irrigated by the Western 
Jamuna Canal (Delhi Branch), to 
guard against any possible water 
shortage, he has set uj) four Persian 
wheels. At the time of my visit, 
one of them was in action and about 
four acres, in which he proposed to 
raise vegetables like brinjals, toma- 
toes, sweet potatoes, carrots, tmaiips, 
etc. for the market, were under 
irrigation. Certain other portions 
of his land, which were littered with 
little mounds of compost, gave me a 
JD review of the smiling fields that he 
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was sure to raise by dint of his hard 
work and long experience. 


METHODS USED 


On the plot of land on which he 
grew wheat for competition, he told 
me, gram was sown in rahi, 1950-51. 
The land, which is loam, was then 
ploughed twice in the ^ following 
kharif and guara was sown for green 
manuring. Guara was ploughed in 
about middle of September and the 
land was left as such for nearly 
20 days, after which one irrigation 
Avas applied. Seven ploughings were 
given in the month of October at 
intervals of three to five daj^'s. 
Then superphosphate at the rate of 
20 seers per acre was worked into 
the soil with one more ploughing. 


Wheat C. 591 was sown in the first 
week of November ; seed at the 
rate of 35 seers per acre was used. 
This seed had been multiplied by 
Chaudhuri Sham Lai himself at his 
farm since 1948, AYhen it was first 
supplied to him by the Departmental 
authorities at DelM, who had in 
turn procured it from the Depart-- 
ment of Agi’i culture, Punjab (India). 


AVlien the seedlings were about 
five to six inches in height, rauni, 
i.e. first watering was given which 
was followed by interculturing mth 
a bar harrow. Two more waterings 
were given in the month of Januar}^ 
and another one was given at the 
time of grain formation about the 
end of February. In all two weed- 
ings were done and the crop was 
harvested in the month of April. 
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For The 

Future! 


Maintain 


FERTI LITY 

By Using 



ECONOMICS OF COMPETITION 
PLOT 

Not only lias the Cliaudlmri earned 
a name for himself among the farm- 
ing community of the Delhi State 
by raising such a huge crojD of wheat 
on his 1.7- acre piece of land, but 
he has also made a good profit from 
the sale of wheat and hJmsa. The 
total expenses Avhich included cost 
of ploughing, irrigation, manures and 
fertilizers and the wages paid to 
casual labour employed for inter- 
culturing, weeding, harvesting, 
threshing, etc. came to Rs. 512-2 
as against a sum of Rs. 1,004-13 
realised from the sale of wheat and 
bJmsa, leaving him a net profit of 
Rs. 492-11. Besides, he got a cash 
prize of Rs. 450 from the Delhi 
State Agriculture Department. The 
Chaudhuri is a very practical man 
and does not cling to the calling of 
his ancestors because he was born 
in at family of the farmers; he 
visualises that farming is a paying 
proposition which can provide him 
with ‘‘enough and to spare.’! 

FUTURE PLANS 

The greatest handicap he was 
suffering from was, as he told me, 


the division of his land into manj^ 
small pieces, no less than 15 in 
number, with sizes ranging from 
0.5 acre to 8 acres. He was, how- 
ever, hopeful on account of the 
fact that the Government had 
initiated the programme of consoli- 
dation of holdings. He expects that 
in the not distant future he will have 
plots big enough to permit mechani- 
cal cultivation. “Only then my 
dreams will be realised and I will 
show you something more impressive 
if yon happen to visit my farm at 
that time,” he said enthusiastically 
and visibly moved. 

After consohdation of his land he 
plans to initiate large scale farming 
business in collaboration with one 
of his friends who is also a landowner. 
He is strictly in favour of raising 
cash crops for, as he puts it, they 
yield handsome profit and, therefore, 
provide more incentive for hard 
work. 

Chaudhuri Sham Lai plans his 
crops from the point of view of 
business. “Last year,” he said, 
“fodder was paying ; so I grew it. 
This year the vegetable market is 
up ; hence I am growing vegetables.” 
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For your oil engines 

/■jnFlFUEl INJECTION 


Spares from stock 
Expert service at fully 
equipped service depots 


A complete range of genuine Bryce spare 
parts is always in stock including fuel pumps 
nozzles, nozzle holders in sizes to fit Fetter, 
Fetter-Fielding, Mirrlees, McLaren, National, 
Fnglish Electric, Kirloskar, Cooper and other 
leading oil engines. Immediately available 
through any of the addresses below : — 
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I.A.E.C. 

Industrial & Agricultural Engineering Co, (Bombay) Ltd., 

43 Forbes Street, Fort, Bombay 1 
1 Darya Ganj P.O. Box 11516. Delhi 

^ Associated Offices 

I.A.E.C. (Madxdi) Ltd., ** Dinroze Estate ”, 211'l^G, Mount Road, 
Madras and Sbanmugam Road, Emakulam. I.A.E.C. (Mysor^ Ltd., 
54-55, SUver Jubilee Park Road, Bangalore City, I.A.E.C, (Hydera- 
bad) Ltd., Barman Buildings, ^Gunfoundry, Hyderabad (Dn). 
I.A.E.C. (C.P.) Ltd., Mount Road Extn, Sadar, Nagpur. I.A.E.C. 
(Calcutta) Ltd., “Gandhi House”, 16 Ganesh Chandra Avenue, 
Calcutta 13. 
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By 

E. S. NARAYANAN, 

Head of the Division of 

Entomology, LA.R.L New Delhi 

: ICE is the staple food of the 

' teeming millions who inhabit 
the south, south-eastern and far 
eastern Asia and Japan. The health 
and well being of this vast population 
indeed even their survival depends 
upon a generous and bountiful sup- 
ply of this cereal. In the Indian 
Union rice is an essential article 
of diet of most of our people es- 
pecially in Kashmir nestling in the 
Himalayas in the north, Assam, 
Bengal and Orissa in the east and 
Madras in the south. Bice has an 
unusually large number of insect 
pests that take a heavy toll of the 
crop year after year. Ours is a 
country where at present there is a 
shortage of cereals of allkinds especi- 
ally rice. So the extreme urgency of 
reducing the damage caused by these 
insect pests to the minimum by mo- 
dern scientific methods to maximize 
production needs no emphasis. 

Although more tha n fift y_,.insect 
pests have been observed and re- 
corded in the Indian Union as causing 
damage to rice in the field only 
seven can really be classified as 
major pests. Three more aj)pear 
sporadically in some ^-ears and by 
causing serious damage assume the 
status, almost approaching a major 
pest. So in the following pages the 
former are dealt in some detail and 
a brief and passing surAmy made of 
the latter. 

The seven major pests are the 
following ; — ■ 

(1) The rice stem borer {Scliaeno^ 
hkis incertellus, Wlk.) 

(2) The rice seedling borer or the 
rice swarming, caterpillar {Spodop- 
iera mauriUa, Boisd.) 

(3) The paddy cut worm {Girp- 
his iinipuncta, Haw.) 

(4) The paddy bug or the Gundhi 
bug {Leptocorisa varicornis, Eabr.) 

(5) The rice gi-asshopper {Hiero- 
glyplius banian, E.) 

(6) The rice hispa {Hispa arrni- 
gem, 01.) 

(7) The paddy gall-fly {Packydk 
plosis oryzae, W.) 


The folloAvino are the three pests 
that in some .years assume the status 
of major pests. 

(1) The small paddy grasshoppei 
[Oxya velox, Fb.) 

(2) The paddy leptispa [Lep- 
lispa pyfjmaea,B,) 


(3) The. paddy jassid [Neplio- 
tettix hipttnctatus , Fabr.) 

RICE STEM BORER S. Incertellus 

This is a specific and by far the 
most serious pest of rice that occurs 
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KISPA .AIl3iiGKRA, 01. 

Riuc piant showing' the egg's inside leaf (la) and grub inside leaf (lb) 
Full grown grub , 

Pupa as seen from . 

Adult beetle ^ 

Adult beetle in the process of damaging the leaf 


in all the rice growing tracts of the 
Asian main land and Japan. This 
is commonly kno^TO as the number 
one enemy of rice in Asia. In the 
.Indian Union the loss caused by 
this pest to the rice crop is valued 
at about one hundred million rupees 
annually. The caterpillar bores into 
the stem of the paddy plant and as 
a result of its attack the central 
shoot withers producing the charac- 
teristic white 'dead heart'. Presence 
of white ears also indicates the in- 
festation by the pest in the advanced 
stage of the crop. The pest is 
active from about March to October 
or the middle of November after 
which it hibernates in larval stage 
till about March next year. Where 
there is no clear cut winter, the 
moths emerge earlier. Prom March 
to June the moths breed on thick 
wild grasses that grow either in the 
bunds or in some places near the 
paddy field. Prom June onwards 
they lay eggs on the leaves of the 
rice plant. The eggs are laid in 
clusters of 60 to 100 eggs. Some- 
times the number may be as high 
as 200 in a cluster. The eggs are 
generally laid on the leaf tip by the 
side of the mid-rib. The moths that 
are light yellowish -straw in colour 
prefer shady parts of the field for the 
purpose of egg laying and the eggs are 
generally laid at night. The eggs 
hatch in five to six days and the tiny 
larva on hatching first feed on. the 
epidermis of the leaf and later after 
about a day it bores a hole into the 
stem and feeds inside. The full 
fed larva measures about an inch 
in length and pupates within the 
stem under a light white silken co- 
coon. The larval • period occupies 
about a month. Prom the cocoon 
the moth emerges after about ten 
days. The total life- cycle from the 
egg to the adult stage occupies from 
six to seven weeks. 

Control measures : The control of 
the paddy stem borer is one of the 
most difficult and baffiing problems 
in applied entomology. Econo- 
mic entomologists have not been 
able to evolve an effective method 
of control of this serious pest. 
Many countries notably Japan have 
sent their entomologists to other 
rice growing countries to collect 
beneficial parasite^ if any Avith a 
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view to iiitrorlucing and establishing 
them in tlieir ovai countries for the 
biological control of this jDest. 
These efforts have not been crowned 
with success so far. The following 
control measures are, however, re- 
, commended to reduce the damage 
caused by this pest as far as possible: 

(?‘) All rice stubbles left in the 
field after harvest should 
be ploughed up, collected and 
burnt. 

[ii] The 'bunds around the paddy 
fields should be kept free of 
wild grasses. If these wild 
grasses are allowed to grow 
the pest will breed in them in 
spring and summer and 
migrate to the paddy fields 
later. 

(m) Light tra]Ds may be set up 
to trap the moths when the 
infestation is high. 

{iv) In small holdings egg masses 
may be collected at weekly 
intervals and conserved in 
wire gauze cages from where 
the beneficial parasites that 
parasitize these, egg masses 
can fiy out through the meshes 
but not the newly hatched 
larvse. • 

(a;) Dusting vdth four to five per 
cent BHC at the rate of 12 
to 15 lb. per acre may be 
carried out under expert 
supervision. 

RICE SEEDLING BORER OR THE 
RICE SWARMING CATER- 
PILLAR (Spodoptera Mauritia, 
BOISD.) 

This is another borer pest of rice 
widely distributed in the Indian 
Union. Outside India it has been 
reported from Burma, Ceylon, Java, 
Malaya, Philippines and Hawaii. It 
is a serious pest of rice specially in 
the nursery. The caterpillars appear 
in big swarms in the seed beds 
and because of this gregarious 
habit they are popularly known as 
the 'swarming caterpillar’ or also 
the 'army worm’. At times of severe 
infestation the seed beds appear as 
though they have been grazed by 
some cattle Avith , practically no trace 
of seedling left in the bed. This 
may happen in the field also when 
the plants are young. The pest 
has also been met Avith on jowar, 
Avheat, barley, cane and Avild grasses 
but paddy is its faA^oured crop. 
The characteristic of this pest 
is that it appears suddenly in 
the field Avhich renders its effective 
control a difficult j)roposition. The 



■■ . SPODOFTSEA MAUEITIA, Eoisd. 

1. Rice plant showing the infestation by the pest in different stages 

la — the motli resting, ib — egg mass, le — larva feeding on the leaf 

2. Single' egg magniiied 

3-5. Sifferent stages of iaiva — half to full grown 

6. Pupa 7. Moth o. Rioth Avith wines expanded 


depredations of this pest are AA^orst 
Avhen they exhaust tiieir WAdidMiost. 
plants and thm\~en masse migrate 
to the joiodr or paddy fields. The 
incidence of this pest is gOA^erned by 
Aveather conditions and, generally 
speaking, in such rice belts Avbere 
the cold AA^eather is suddenly folloAA^ed 
by a spell of Avarmth, the incidence 
of this pest is very high. ’ The moths 
are grey broAra in colour and lay 
eggs in clusters on the loAA^er suiface 
of the paddy leaA^es. Each cluster 
. contains from 100 to 400 eggs. 
The eggs are light yelloAv in colour 
and are coA’^ered Avith buff coloured 


hairs, _ These ~egg~' masses are con- 
'spicuous objects against the green 
background of the leaves. The eggs 
hatch out in about one Aveek and the 
tiny caterpillars start feeding stea- 
dily on the plant. The larval . stage 
lasts about three Aveeks. The full 
groAvn larA^a measures about an 
inch and a half in length. During 
the day time the caterpillai*s remain 
hidden under clods and creA^i,ces of 
the soil and at night they come but 
and feed on the leaves and stems of 
young plants causing severe damage 
to the young crop. The full fed 
laiwa pupates in the soil. The 
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XDixpa is brown in colour. Tlie 
.moths emerge from the im-pij?. in 
about ten days. 

Control measures : The folloAving 
control measures are recommended : 
(i) When the caterpillars are in 
early stages the paddy seed 
beds may be flooded. Addi- 
tion of kerosene' oil at the rate 
of four pint bottles per acre 
to the flood water will add 
to the efficacy of the method. 
{ii) The seed beds may be pro- 
tected by surrounding them 
with narrow steep sided tren- 
ches. 

(Hi) In case of severe infestation 
dusting with five per cent 
BHC at the rate of 15 
to 20 lb. per acre mayjDe 
carried out' under expert 
supervision. 


PADDY CUT WORM (Cirphis Uni- 
puncta, HAW.) 

This is another of the major pests 
of rice which fortunately is only 
occasionally met with. The pest is 
widely distributed and has been re- 
ported from most of the rice growing 
tracts of the Indian Union. This 
species also like the 'swarming cater- 
pillars’ suddenly appears in the 
field in large numbers and is, there- 
fore, known as the 'army . worm’.- 
The pest usually appeal’s after heavy 
rains or early floods. The pest is 
rather 'serious in October and Novem- 
ber . Fortunately the period of acti- 
vity of the pest is very small. The 
moths are of light brovm colour and 
lay eggs in batches usually in two 
adjacent rows. Hundreds of egss 
sometimes num,bering as high as 500 
oivGOO are thus laid. The eggs are 
round and greenish white in colour. 
The larvae are of clull green colour. 
The caterpillars hide i during the 
day under clods and cre\dces of the. 
soil and come out in the night to 
devour the crop wholesale. A full 
fed larva measures about one and a 
half inches long. The larva jmpates 
under coil and eventually emerges 
as adult moth. 

Control measures r .The following 
control measures may be adopted 
on a field scale to reduce the damage 
to the minimum: 

[ ' {{) Paddy fields infested by the 
pest should be ploughed up 
soon aTter harvest of the crop. 
This simple agricultural 
ojieration .wil 1 hr ing about tl\e 
. destiuction of a large number 
of xxxxpae. Many Avill also 
be jiicked up by- birds. 



{ii) The cateipillars may be trap- 
ped by keeping heaps, of 
grasses in the field during day 
dime and then collected and 
destroyed. 

(in) Dusting Avitb four per cent 
BHC at the rate of 15 to 20 
lb. per acre may be carried out 
late in the evening. A large 
number of the caterpillars that 
are generally active in tlie 
night will thus be destroyed. 
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TJ]e x)est hibernatesuafi^y^e axliilt 
form during the v^inter months and 
starts breeding in the warmth of 
sx^ring if food is available. Five 
broods of the x^est have been observ- 
ed under normal climatic conditions. 


PADDY BUG OF THE Gundhi 
BUG (Leptocorisa VaricorniS/ 
FABR.) 


This is a common and destructive 
pest of rice and is popularly known 
as the 'Gundhi bug’. It has been 
recorded from all the rice growing 
areas of the Indian Union. Some- 
times it occurs in a severe epidemic 
form and covers millions of acres 
of rice fields. They suck the milky 
sap of the tender* grain and bring 
about complete devastation of the 
crop bringing in its Avake distress 
and famine over large areas. The 
pest has also been observed in 
bajrai maize, mama, Avild grasses 
and CAmn vegetables. The pest is 
slender in form and is dull green in 
colour Avhich makes it rather i.n- 
conspij^iious against the green back- 
ground of the rice lewes. It is 
active in the field during the cooler 
hours of the morning and the even- 
ing and takes shelter under shady 
places during- the hot part of the 
day. The bugs haAm an offenshm 
and penetrating odour and their 
presence in a paddy field can be 
detected from long distances. They 
attack the ripening grains and as a 
result of this feeding habit of the 
pest the ears Avither aAvay Avithout 
maturing into grains. Even the 
cattle Avill not touch the straAV of a 
seriously infested field because of its 
'odour. Eggs are laid in a roAV on 
the leaves numbering from 5 to 20. 
Sometimes they are spread in tAvo 
or three roAvs. The egg is OA^al in 
shape, fiattenedand a little depress- 
ed. They are generally laid at night 
and are firmly fixed to the leafij 
iThe eggs hatch into tiny pale green 
uiyniphs in about six to eight days. 
The nymphal period lasts for about 
two Aveeks or a little longer and 
the complete life-cycle occupies 
from four to five Aveeks. The pest 
is injurious to rice during Sex3tem- 
ber and October in the northern rice 
belts Avhile its incidence in the south, 
is observed duruig the AA’arm moist 
months of NoA^ember and December. 


Control measures : The folloAving 
control measures may be adopted 
on a field scale : 

(0 All bunds and other areas 
adjacent to rice fields should 
be kept as clean as possible. 

(ii) When the infestation is high 
smoking and burning trash in 
the rice fields Avill result in a 
decrease in the population of 
the pest. 

{Hi) A light bamboo pole held 
at tAv^o ends by tAvo farmers 
may be passed over gently 
OAmr the plants. By a skil- 
ful manipulation of this 
method a ver}^ large number 
of nymphs Avill fall doAAOX in 
the Avater in the field and 
perish as the nymphs are 
A^ery delicate and Am’y sus- 
ceptible. 

(iv) Dusting Avith fiA-e per cent 
BHC at about 12 to 15 lb. 
per acre may be carried out 
under expert super Ausion. In 
the early spring areas infested 
AAuth Avild grass in the vicinity 
of the paddy fields should be 
^ dusted. 


V^ICE GRASS HOPPER (Hierogly- 
phus Banian, F.) 

This grasshopper pest occurs 
throughout the plains of IndianUnion 
Avhere rice is groATO. The pest also 
feeds on jowar, hajra and i grasses 
and generally selects damp Avaste 
lands for its abode. Though it 
appears in the fields year after year, 
in certain years its incidence is A'ery 
high and serious damage is caused 
to the crop. The nymphs as Avell as 
- adults doA^our the soft paddy leaves 
, and eA'en the tender grains in the 
ears. Eggs are iiwariably laid under 
the soil on sides of bunds at a depth 
of about tAAn to three inches beloAV 
the surface. Eggs are laid in small 
cylindrically shaped tough pods. 
One female is capable of laying as 
many as 150 eggs in three to four 
pods. Each egg measures about 
5 mm. long and 1 mm. broad and is 
yelloAvish in colour. The x^eriod of 
actiA^e OAuposition lasts from Octo- 
ber to December. The eggs remain 
under the soil till the next monsoon 
and start hatching as the rains come 
in J line- July. The, tiny hoppers 
(Contd, 011 2 iage 31) 
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R. V. RAMIAH. Head of the Division of Agricultural Engineering, I.A.R.L, New Delhi 


ESIDES assuring higher, yields, the line-sowing 
. ~ of crops has an additional advantage over the 
broadcasting method in .‘Dhatit allows in ter culturing 
and weeding between rows which can be done both 
by hand irp plena ents as .well as. bullock-draum weeders.' 
This is particularly true in the case of the transplanted 
rice, crop where hand weeders can be convenient^ 
employed. - 

/ 

Manually operated weeders of the Japanese type 
which are now being manufactured in India are very 
convenienb to use*. However, in order that these may 
be used rice seedlings should be transplanted nine inches 


or more apart. This recpiires marking of the field 
appropriately before transplanting. Marking by a thread 
. Avithknotson it, _onany other 'device of a similar kind, 
:is~a-slow~process and; even then markings may not be as 
desired. To .overcome this difficulty, use may be made 
of two markers of a. simple type Avhich are described 
below : . . " . 


One of the markers consists simply of a wooden 
plank, about one inch thick aiid 12 ft. long, witliAVOoden 
pegs fitted on one of its faces. The distance between 
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two consecutive pegs is usually nine indies, but this 
can be easily, increased to 10, 11 or 12 inches or even 
more, according to lequirements. There is an edge 
mark to ensure correct spacing of the rows. Two persons 
hold the plank on either side and press it with the pegs 
pointed dovuiAvards on the loose soil, thus obtaining 
m arkings of, th e i egul ar intervals desired. 

The other implement, a rdi-ary type marker, is 
said to be in use in the rice fields of J^pan .and Korea. 
It is a hollow, wooden roller, on the periphery of which 
wooden pegs are fixed. When it is rolled bn the ground, 
these wooden pegs leave impressions on the soil. The 
handle and framework of this marker can also be used 
for fixing the weeder-headsf* Such implements may 
Jie made by the farmem themselves] 

" Both the markers described I above can be used 
on wet rice lands where the depth of standing water 
is about one inch. Some of these markers may find 
a place in experimental fields where the line-sowing 
of even dry crops is essential. The results of field 
trials of these implements are awaited. 
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Growth modification by a plant hormone. One drop oi d-*B 
solution applied to the leayes 




^l^’rV'ITHIN the recent 3 ^ears 
\/h/ man has made great, stri- 
des in man^^ spheres of 
endeavour. ■ Such progress is not 
restricted to any particular field 
but is noticeable in all branches of 
science. It is onlj^ recentty that 
groAAdli regulating, substances or 
plant hormones like 2, 4-D have 
found extensive use in modern 
agricultural practices. ' These deve- 
lopments may. Imm far reaching con- 
sequences as far as the future ' of 
plant science is concerned. . 

In the light of ne^Y scientific dis-. 
covevies Ave are beginning to under- 
stand more clearly than eA^er before 
the, groAvth behaviour of plants 
and the mechanism -that is invoh^ed. 

IMPORTANT ROLE 

The all important roJe that lior- 
mones play in the life of plants 
may perhaps be better understood 


by citing an exampjle of the complex 
and inArnh’-ed nature of the hormone 
response in animals. An animah 
unlike a plant, has vision, a. brain, 
a nervous system, a blood stream 
and hormone secreting glands, all 
of Avhich act in coorclinatjon'i70'pro-_ 
duce an almost instantaneous 
reaction to the eiwironment. - Tor 
example, if a man . sees a hear, the 
image is transmitted to the brain. 
The. brain becomes alarmed and 
sends a message OA^er the communica- 
h tion s^^'stem (the neiwes) .to the 
adrenal glands Avhich act in response 
to the message and secrete adrena- 
line, a hormone, into the blood 
stream. The adrenaline travels in 
the blood to the heart and stimulates 
it to a much greater actmty. Thus 
in a matter of seconds the stimulated 
-organ . proAudes extra needed en- 
ergy to surmount the crisis. 

It is easier to understand the 
hormone mecha-nism of a plant as it 
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is much more primitwe, lacking the 
many complex systems of an animal. 
Tor instance, plant movements, a 
common occurrence in many plant : 
sj)ecies, is also, indeed, a function 
of hormone act iAuty. EA’-ery one of 
us 'might haA^e obserA^ed, at one 
time or another, the moA’^ement of a 
sun flo AVer plant toAA^ard the souvee 
of light, the sun. , Such a mo vement, . 
Avhich is the characteristic feature 
of the sunflower famil^q is due to 
the secretion of^ groAAdh promoting 
substance. This hormone secretion 
accumulates on the darkened side of 
a plant and causes it to groAv more 
on that side. Thus the plant slowly 
moves or rather grows tOAA^arcl light. 
This physiological phenomenon, of 
hormone secretion, is the CAddence 
of the natural proAdsions by AAdiich.. 
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tomato fruit ircin spray treatnnt with 
groAvtlr regulating’ - substance 
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j)lants can adjust themselves to the resistance are controlled by these 
environmental conditions. hormone secretions vdiich are un- 

rwFMTrAT ArPNTF doubtedly produced in a plant at 

onriiViiL/fin iiijrniN i d various stages during its life span. 

These chemical agents travel ' Some of these chemical agents that 
throughout the plant to coordinate are controlling the growth processes 
and regulate the various growth pro- have been identified by plant scien- 
cesses. Such growth responses as tists. Indoleacetic acid, one of 
rooting, flowering, bulbing, fruiting, the growth promoting substances, 

leaf fall, dormancy and disease has been produced synthetically 

'Weed eoiiirol measures — a corn field reecivcu a i.re-eiiiergeuct 


by chemists in the laboratory and is 
now being sold by some of tire clie- 
mical supply firms. 

Modern agiucultural practices, 
v'hile embracing the. old and effi- 
cient methods of crop production, 
liave included the use of these com- 
pounds on a commercial scale. They 
are being used to control the gi-owth 
of roots, to develop seedless fruits, 


trvjai iilL-ii L' 




















r-^Xj'V-'v 




'Vi'' 































Growtli iiiaiilii* 
tion caused by" 
growtli hormone 
application to ■ 
the soli. Plants 
on the' right are 
raised in dim 
treated soii 


d-=' ' ' \ W- 














At e a n . s^'c.e a y 
tT e.ad e d with 
chlorophyll • in- 
hibiting c 0 in..- 
P 0 u ii d. Lelt— . 
albino bean 
Seedling’s 




; 1 ' 









P- ih ! iro xorn 
piaaits produced 
as a r&iilt of'’ 
hormone spray 


to inerea.se fruit set, to thin fruits 
to prevent preharvest drops of 
apjjles and i^ears. The scope of their 
application is being extended to 
legulate the growth processes, to 
hasten or to delay 'maturity, of a 
plant. Most important of 'all the 
inherent characteristics of these 
groAvth promoting substances have 
them the most enviable posi- 
tion in the field of weed control. 


BATTLE. WITH WEEDS 


Production of crops is a conti- 
nuous battle with weeds. The esti- 
mated losses from weeds may run 
as high as .S 5,000,000,000 a year. 
Lrom time immemorial ' the weed 
control phase of agriculture has 
oeon the basic problem of a farmer. 

This con sideration has demanded 
a serious attention from aiJ rhose 
who are interested in rhe welfare 
ol agricultural community or for that 
matter even the people engaged in 
gardening as a hobby have made 
their voice.s felt before the constant 
multiplication of weeds. As a result 
of these alarming losses and man- 
power shortage search for better and 
efficient means of' combating weeds 
continued over a period of years. 
At last labours bore results with the 
development of a compound, 2, 4-D 
which . can be considered by far the 
most important, herbicide thus far 
deveioped. 

This chemical, 2, 4-D, when applied 

to- most broadleaved plants, even 
in amounts as low as ^.pound per 
acre, will upset the growth regulat- 
mg mechanism of the plant, and 
theieby it servesa death blo'w to uu- 
wanted vegetation. However, it is 
selective in action, -very- active 
.against. . .most. .. broadleaved plants . 
and rela tijely^ ineffective against 
most.,ofr the monocots or grasses. 

. 'linis on account of its selective 
action against vegetation, it is 
employed, on a commercial scale 
to control iveeds in lawns, golf 

courses, and in the fields of wheat, 

Cora, rice and sugarcane crops. 

Peahsing the herbicidal value 
p his chemical, its application, 
m suitable concentrations, has come 
to be an accepted .standard . prac- 
tice m the U. S. A. and Canada. 

ne main feature, respon.sible for 
Its popularity, is its easy tian.sloea- 
tion capacity within the plant thus 
affecting the root system as well 
as the tops. This property of the 
compound is very important in 
. ‘ {Contd. on page 32 ) 
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• HERE is hardly a person anywhere in our country 
u who has not at some time or another suffered 
from dysentery. It is one of the commonest 
intestinal diseases. ' In some cases, the attack may pass 
off Avithout much difficulty, while in others, it may prove 
to be a source of great distress and depression when it 
becomes chronic. However mild the attack may be, 
this is a kind of disease which should never be neglected 
or taken lightly,, as it leaves dangerous complications 
in its wake. 

Dysentery is characterised by the frequency of stools 
combined with mucous and blood, griping pain and 
tenderness in the abdomen. Some cases may be 
accompanied by fever. . . 

The disease is caused by two different kinds of 
micro-organisms known as amoeba and bacillus, and 
from the causative organism, these are known as amoebic 


^ fiver and streams, tanks and ponds which act as source 
of infection to people using such water for purposes of 
drinl^ing and cooking. 

' Vegetables and fruits : Again,' in many places raw 
organic manui’e is used to fertilize the soil. Vegetables 
and fruits grown on such soil, unless thoroughly washed 
before use, are likely to harbour germs of diseases. 

Milh : Milk is, supplied in this country in open 
containers wliich are likely to be contaminated with 
causative organism. Some greedy, milk vendors add 
water of doubtful purity to milk. The containers are 
often cleaned in dirty water from the ditches. These 
methods can be potent sources of infection. Raw milk 
is not safe for health. Milk should be pasteurized, 
or boiled as boiling kills disease germs. 

; Roods handled by a person with the 
disease or by one . who had been a. victim of the disease 











is that it tends to )3e chronic and carriers are freauentlv 
met with. - 


Once the correct diagnosis is made, specific treat- 
ment can be had from a competent doctor. It should 
be noted, however, that mere relief from symptoms does 
not mean a cui’e. Some treatments when started show 
spectacular relief and many a time, the treatment is 
not completed, which, in course of time, results in a 
chronic condition and sornetimes dangerous complica- 
tions like liver abscess. Every case of amoebic dysentery 
however mild, should be correctly diagnosed by a doctor 
and fully treated. Many persons become carriers of 
ifiie disease even when apparently cured. 


BACILLARY DYSENTERY 


This condition is caused by a variety of bacteria 
and the severity and course of the disease depend on the 
type of causative organisms. Basically, bacillary 
dysentery is more common in young children. 
The onset is sudden and the incubation period is not 


longer than a week. It is usually accompanied by 
fever and frequency of stools. The stools are numerous 
and usually consist of mucous and blood and very 
little or no f secal matter and have no foul odour. There 
is generalised tenderness over the abdomen and severe 
griping and tenesmus. The tongue is clean but patients 
show signs of toxsemia. 

. With the modern treatment with sulpha and other 
drugs rapid and complete cure is possible. This disease 
usually does not become chronic but re-infection is 
X30ssible. 

Before, starting any treatment, correct diagnosis 
by a doctor is essential. General signs and symptoms 
do give indication as to the kind of infection but need 
confirmation. 


PREVENTION 


Prevention of dysentery whether caused by amoeb sc 
or bacilli consists in seeing that no food oi- drinks are 


{Could, on'page2B) 


1. prink boiled water 2. Sanitary latrines should be constructed 3. Wash your hands with soap and water 
after toilet and before handling food 4. Fruits and vegetables should be washed before use 5. Sanitary 
disposal of patient’s excretal material is essential. 6. Take milk only after boiling 
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Wealthy (extreme left) and 
■ diseased leaves' 


■ ,• P. M. VARMA and S. P. CAPOOR, 
Division of Mycology and Plant Pathology, 
Indian Agricultural Research Institute, New Delhi 


‘ ARDAMOM {Elettaria carcla- 
; , momiim Maton) is one of the 

most important spices and an 
article of daily use in Indian homes. 
It is mainty grown in South India, 
along the Western Ghats, at an 
elevation of 2000 to 4000 ft. The 
total area under cardamom exceeds 
100,000 acres. During 1938-39 when 
the price of cardamom was one half 
of what it is today, India exported 
13,202 cwts. of cardamom costing 
Rs. 31,51,091. 

‘Marble’ or mosaic locall}^ known 
as Icatte (death) is the most destruc- 


tive disease affecting cardamom. 
The popular notion among the 
cultivators in North' Kanara is that 
the disease is soil borne and infects 
plants when they are about three 
years old. 

SYMPTOMS 

The disease is characterised by the 
appearance of almost parallel pale 
green discontinuous streaks running 
from the midrib to the margin of 
the leaf. Diseased plants, however, 
look pale from a distance and can 




L four-year old 
plant after one 
year of infection 











A three-year old 











be easily distinguished from healthy 
ones. 

A young cardamom plant after 
infection becomes a total loss as 
it fails to yield. In older plants the 
immediate effect of the disease is the 
reduction in fruiting shoots and 
tillering so that within a year or so 
the plants become useless as the 
rhizomes gradually shrivel up and 
die. The diseased plants if allowed 
to remain in the plantations act 
as reservoirs of the disease and 
source of infection to health^r 
plants. 

DISSEMINATION OF THE 
DISEASE 

The /Marble’ disease of cardamom 
is caused by a virus which cannot 
pass from one plant to another 
through touch or by other mechani- 
cal means. " It is disseminated in 
nature by a species of black aphid 
popularly known as ‘Banana aphid’ 
{Pentalonia nigronervosa Coq.). 
Though banana is the main host of 
the aphid it also breeds on carda- 
mom during winter months. Even 
a single aphid after feeding on 
diseased cardamom plant is capable 
of infecting other healthy plants. 
In areas where cardamom is pro- 
pagated vegetatively, the disease is 
easily disseminated , through dis- 
eased rhizomes. The virus is not 
known to affect banana or any other 
plant except cardamom. 

CONTROL 

The disease has been successfully 
controlled since 1947 over an area 
of 160 acres at Sirsi (North,Kanara) 
by adopting the following control 
measures : 

(a) . Complete eradication of all 
cardamom plants in November, 
1947. (In all, 10,000 cardamom 
bushes of all ages were cut down and 
burnt) ; 

- {b) Transplanting of the cleaned 
area with seedlings raised from seed 
under disease-free' conditions from 
November, 1948 onwards. 

" The impoftation .of any carda- 
mom seedlings from outside into the 
controlled area was completely 
stopped and in March, 1953 the 
position was as below : 

Total mimbe/): ' of cardamom bush^ 
One to three.ye.ars 'old l2;000l i.e., 

Eoun to- six years old 7, 000 j 19, 000 


Number of cardamom plants dis- 
eased from 1947 to 1953 and rogued 
65, i.e. 0.03 per cent 

During the last three years these 
operations have been gradually 
extended to cover 750 acres in 19 
different villages in Sirsi Taluka. 
There are nearly 36,000 bushes in 
this area and some of these are five 
to eight years old. In localities 
where the cultivators are cooperating 
in roguing out the diseased plants 
the disease has been completely 
controlled. 

In the light of the experience 
gained from the work in North 
Kanara in Bombay, it is safe to 
conclude that this serious disease 
can be effectively controlled by 
adopting the follovdng measures : 

(1) Total eradication of all old 
and diseased cardamom plants, 

(2) constant and ruthless rogu- 
ing out of diseased plants at regular 
intervals, and 

(3) transplanting of health}^ 
seedlings which have been raised 
under disease-free conditions. 

The work can only yield results if 
all the cultivators in a particular 
locality carry out these operations 
simultaneously. Even a single 
diseased plant left over is suffi- 
cient to start a fresh infection. 


DYSENTERY 

{Contd, from page 21) 

contamhiated with bowel discharges. 
The points • to remember in this 
connection are : 

(i) Sanitary disposal of human 
faeces by constructing sanitary 
latrines as achdsed by the Health 
Department. 

(ii) Disinfection and sanitary dis- 
posal of patient’s excreta! material. 

{iii) Washing the hands Avith 
soap and-wvater after, toilet and 
before handling foocl. 

[iv) Eating fruits and vegetables 
only after AA^ashing them thoroughly. 

(i;) Boiling the milk before use. 

[vi) Boiling drinking Avater and 
ensuring purity of water supply. 

{vii) Protecting food from flies. 
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[' Paddy, Wheat, etc. releas- 
'• ing Human and animal 
; labour for more urgent 
and important work. 

’ Developed on the Japa- 
: nese Model with many im- 
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t to suit Indian conditions. 
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^ India and exported To 
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H. B. SINGH, 

Division of Botany, Indian Agricultural Research Institute, New Delhi 






f N India, the sweet potato as a food and industrial 
j ' crop, has not received the attention it deserves. 

" " Though appreciable quantities of sweet potato are 
consumed, particularly in some of the eastern States 
like Bihar, this crop has yet to find its rightful place 
amongst the regular food crops in our country. 

Sweet potato is a multipurpose crop. As a source 
of human food, its merits have been well recognised ir^ 
other countries. Sweet potato fiour is a good substitute 
for corn fiour, wheat fiour or rice starch in the prepara- 
tion of milk, jelly puddings, cakes and biscuits. 

A mixture of one part of sweet potato fiour and four 
parts of wheat fiour has been reported to work well for 
making cJiaiMtis. According to the nutritionists of the 
United States Bureau of Human Nutrition, one medium - 
sized sweet potato, an average serving for most persons, 
provides at least one third of the total requirement of- 
tTtamin C needed in a day. Some of the yellow-fleshed 
varieties are also a rich source of carotene. In * the 
United States, preparations like Alayam candy, Alayam 
snacks and Alayam breakfast food — all sweet potato 
products, are becoming more and more popular. 

On the industrial side also, the sweet potato has 
several uses. It is used in the manufacture of industrial 
alcohol, syrup and starch for textiles. Being a. useful 


source of starch, this tuber crop can partly relieve the 
pressure on foodgrains which are now-a-daj^s used for 
starch manufacture. Varieties specially evolved for the 
starch industry are now available in several sweet 
potato growing countries. 

Bor the cultivator who grows the crop for tlie salfe 
of tubers, the green shoots provide good fodder for his 
cattle, which compares favourably with other- green 
'^feeds, in proteins, fats, carbohydrates and mineral 
matter. And above all, it can be grown easily at a low 
cost of production, and gives-a-vei:y_gpod out-turn^ 

There is, therefore, every reason to think that there 
is scope for extendingdhe cultivation of sweet potato. 
Whether or not this tuber crop gains further popularity, 
the fact remiiins that we do grow nearl y 2,50^000 a cres, 
in the various States of India. A subslantiaF increase 
ih'-the total production from tliisarea can, therefore, be 
expected if cultivation of varieties which are now known 
to give much higher yields than the local varieties, is 
taken up. . 

THE CHINESE VARIETY COMES TO STAY 

In the September, 1951, issue, of Indian FarmiTig, 
a short account of the potentialities of two Chinese 
varieties of sweet potato viz. F.A. 17 White and Tie 
Shin Tun, v^as published for the information of t^ 
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farmers. Encouraged the results of the initial 
trials, arrangements were made for more extensive 
trials, particularly of the variety E. A. 17 W hite, over 
a wide range of soil and climatic conditions. Indications 
are that this Chinese variety has definitely come to 
stay. 

In the Delhi State, vine cuttings were distributed in 
some of the villages where the Intensive Cultivation 
Scheme of the Indian Agricultural Eesearch Institute is 
operating, i.e. the Indarparastha Estate and Mandaub 
Eazilpur in the Shahdera area. Yields ranging from 
125 to 255 maunds per acre have been reported from 
these places. These yields would seenl . quite significant 
when it is realized that very little attention is usually 
bestowed on this crop. The local varieties seldom reach 


a three figure yield when grown under similar conditions. 

In the Punjab trials^ carried out mostty at JuUmidur, 
under the Tuber Eesearch Scheme, this variety has 
given consistent^ high yields over a period of three 
years. The Punjab Department of Agriculture is 
taking steps to popularize this 'variety. 

In the Ganga -Elhadar tract in the Etah district of 
Uttar Pradesh, the sweet potato is fairly commonlj'- 
cultivated crop. Truckloads of sweet potatoes are 
sent for marketing to Dellii especially from the Kashganj 
and Soron markets. Trials carried out at the EfeoH and 
Udher Farms of the Neoli Sugar Factory (Etah district) 
have shown that F. A. 17 is superior to local Eed and 
White varieties. At Udher Farm it ^delded 25 per cent 

[Continued on page 27) 
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The object of the information series of pamphlets and leaflets which are being issued by the I. C. A. R. is to 
make available the latest results of research to the educated farmer and the village level worker in a practical form. 

These pamphlets and leaflets are vrritten in the simplest possible language and contain practical recommen- 
. dations which can be adopted by progressive farmers in canying out their day to day tasks. 

The following pamphlets and leaflets have now been issued : As. 

1. Soil Conservation in India (English) 8 

2. Cattle Registration in India (English) 8 

3. Green Manuring (English). 8 

4:. Growing Potatoes in the Plains (English) 8 

5. Agricultural Implements for Indian Farmers (English) 8 

6. How to control Red Rot, Smut and Mosaic Diseases of Sugarcane (English) 6 

7. Organic Manures (English) 6 

8. Grovdng Vegetables in Dellai State (English) 4 

9. Dry Farming in the Deccan (English) 4 ^ 

10. How to Place Fertilizer (English) 4 ^ - 

11. How to Place Fertilizer . ' (Hindi)^ ”2 

12. Growing Potatoes in the Plains (Hindi) 2 

13. How to control Red Rot, Smut and Mosaic Diseases of Sitgarcane "(Hindi)" ' 2^ 

14., Controlling Virus Diseases of Potato (English) 2 

15. Controlling Virus Diseases of Potato (Hindi) 1 

16. Gram Wilt and its control ' (English) 2 

17. Gram Wilt and its control (Hindi)- . 1 

18. Controlling Common Pests of Padcl 3 " ' (English) 4 

19. How to control Root, Top and Stem Borers of Sugarcane (EnglLsh) 2 

20. Cheap Manure . (Hindi) 1 

(English) 


Kill the Fly 

Japanese Method of Padd}^ Cultivation 
Japanese Method of Paddy CuPivation 
Japanese Method of Paddy Cultivatidn 
Japanese Method of Paddy^Cultivation 
Japanese Method of Padd 3 ^ Cultivation 
Save Wheat from Tandu Disease 
Farmer Lai and his Wheat 


(English Circular) 

(Hindi Circular) 

(English Flip Book) 

(Hindi Flip Book) 

(Seed Treatment, English Edition) 

(Hindi Strip) 


Farmer Lai and his Wheat ■ (Hindi Strip) Free 

Remittances of the cost of the pamphlets required together with postal charges sliould be sent in advance to: 
SECRETARY, INDIAN COUNCIL OF AGRICULTURAL RESEARCH, NEW DELHI 

b}^ money order in order to ensure prompt despatch. 


GROW MORE SWEET POTATOES 

[Contd. from ;page 26 ) 

and 100 per cent more than the local White and Red, 
respectively. These trials will be repeated in the next 
season. At the Botanical substation at Pusa (North 
Bihar) of the Indian Agricultural Researcli Institute, 
F. A. 17 has given 30 and 55 per cent more yields than 
the local varieties Alpan and Talentia, respectively. 

This has happened not only in the north but in 
the south as well. Until recently, it was considered 
that this variety may be expected to do well in the 
northern parts only as the climatic conditions in the 
south were markedly different. Recent trials carried 
out at the Hebbal Farm, Bangalore (under the Tuber ' 
Research Scheme of the Indian Council of Agricultural 
Research) have, however, proved to the contrary. This 
variety has out-yielded all exotic and indigenous 
collections tried at this station, and has given 50 per 
cent more yield than Husur — the next best , local variety. 
These r esults show th at the Chinese variety F.A. 17 
White has a wide adaptability . 

It is interesting that F.A. 17 White combines high 
yielding capacity with qualities of a good table variety. 
Its cooked flesh is moist, less fibrous and far above 
average in sweetness. The following results of analyses 
of tubers of F.A. 17 White and Talentiar— a Bihar 
variety, which proved to be the best in yield amongst 
the indigenous varieties, clearly indicate the superior 
quality of F. A. 17 White as a table variety. The 
analyses were carried out in the Division of Chemistry 
at the Indian Agricultural Research Institute. 



Crude 

Crude 

Crude 

Moist- 

Total 

Starch 


protein 

.fat 

fibre 

ture 

Sugar. 

: ft 


(p. c.) 

(p. 0.) 

(p. c.) 

(P- c.). 

as suc- 
rose 
(p. c.) 

(p.c.) 

F.A. 17 
White 

0.86 

0.60 

1.18 

71.2 

o.Ol 

19.3 

Talentia 

0.72 . 

0.07 

1.20 

. 71.0 

3.24 

20.7 


COLOUR PREJUDICE 


The tubers of the sweet potato , varieties commonly 
cultivated in India are either white or red-skinned. 
Some varieties also ^ haye bro'vnish colour. In the 
northern parts, red varieties ,are preferred to white 
varieties, whereas in the south ' Opposite . is the case. 
This colour preference seems to be just a ''traditional 
belief without any real basis. Tubers of various'skin 
colours have been analysed at the Indian Agricultural 
Research Institute. There are no indications of any 
association between skin colour and sweetness or any 
other quality of the tuber that go to make a good table 
variet}^ Therefore, there seems to be no valid reason 
for any prejudice against the white skin of tuber of 
F.A. 17 White. 


PLANTING MATERIAL. 


The planting material of tliis variety is being 
propagated in the Division of Botany at the Indian 
Agricultural . Research Institute, New . Delhi, and at 
its Botanical Substation at . Pusa (North Bihar), at the 
Government Agricultural Farm Jullundur (Punjab) 
and at the Farms of - the Neoli Sugar Factory (Etah 
district, Uttar Pradesh). These sources may be referred 
to for the supply of planting material. 
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By 

R. M. SAVUR 


* T Imentioa anything about the elementary principles 
■ underlying certain agronomical practices it is because 
of the man 3^ readers of this magazine who are uninitiated 
but practical farmers, without having had the advantage 
of being in an agidcultural college or school. I have one 
other advantage which other farmers do not have and 
that is extreme infertility of my soil Avhicli is barren, sand 
washed cleanly by a huncbed monsoons during the years 
it has been lying uncultivated and uninhabited. More has 
been learnt b}^ a study of the defective than by the study 
of the normal. 

The vital lesson I have learnt is that soil fertility 
must be the basis of any permanent system of agriculture. 
As hli’. Albert Howard says, ‘‘The key to a fertile soil 
and a prosperous agriculture is humus.’’ The best 
definition of soil fertilit^^ I have come across is that 
given bjyMr. Albert Howard in his book An Agricultural 
Testammt : “It is the condition of a soil rich in humus 
in which the grovdh processes proceed rapid! 3^ smoothly 
and efficiently. The term, therefore, connotes such things 
as abundance, high quality and resistance to disease”. 

HUMUS AS MEDIUM FOR PLANT GROWTH 

Waksman enumerates eight or more qualities of 
humus which make it such an essential and excellent 
medium for plant growth. In addition, it has one pro- 
■ perty which is essential for cultivators of soils like clays 
or sands. It is that humus, alone can provide that 
cementing substance essential for creating and maintain- 
ing the compound soil particles so important in the main- 
tenance of soi 1 tilth , a physical condition of the soil without 
which there can never be optimum plant growth. The 
source of humus is organic matter in the soil. Humus 
has never been produced in the laboratory and has so 
far defied both the S3urthetic as^welLas the .anal34icaH 
chemist. 

Since 01 ganic matter is the sole raw material for the 
production of humus either by deca37' in the soil or b3^ 
composting, large volumes of green leaves are essential 
if every cultivated acre is to produce the maximum it is 
capable of. The farmer must grow his ovoi green 
manure or go without and see his lands losing fertility 
every day. From time immemorial green manuring 
has been the traditional practice and so our cultivators 
are fully aware of the value of green manuring in some 
form. The trouble, however, is that most of them either 
do not know how to grow their OAvn green manure or do 
not have the facilities to do so. The farmers’ difficulties 
should be appreciated and ways to circumvent them must 
be found before we can expect any large spread of the 
practice of growing one’s ovm green manure. ^ 


GROWING A GREEN MANURE CROP 

In this country the long dry season following a short 
season of rainfall is, one difficulty. Owing to this one has 
to grow the green manure crop during the very part 
of the year when other crops must be grown. Few can 
afford or would care to sacrifice a cash crop for growing 
a green manure crop unless it can be used for manuring 
a crop that can follow it in the same season. Where this 
can be done the ryot can usually grow two cash crops 
and would prefer to do the latter. So if one is to grow 
a green manure crop one should possess some dry or 
waste land for growing it, and to use the green manure 
so grown, he must have land capable of grooving a second 
crop or he should compost the organic matter and store 
it till the next wet season. In most deltaic areas there 
is no dry or waste land for a green manure crop. 
In certain parts of West Godavari throughout the paddy 
season there is not even standing room for the cattle 
which have to be driven to the hills miies away until 
the canal irrigation is stopped and all the crops are 
harvested. ' Even in the case of a farmer who has spare 
land in which to grow a green .manure crop, there are 
aspects of the problem which are overlooked. He is 
merely transferring the fertility of the spare land to his 
cultivated fields. If he is to grow a green manure crop 
on this spare land he can also grow a cash crop and he 
would prefer to do it unless he can be convinced by 
economic data derived from careful experiment that it 
will pay him more to use this sparejand.to grow green 
manure than a cash crop. 

Considering the placo of rice in our dietary, "we have 
necessarily jx>-pla7ce the paddy crop above all others. The 
paddy plant, in addition, requires peculiar conditions for 
proper growth : it is so delicate that any defect in any of 
these conditions immediately results in serious decrease 
in yields. The innumerable aad most carefully con- 
ducted manurial experiments made at our paddy re- 
search stations over a long period of years have shovm 
that green leaves are required for good growth of the 
paddy plant. I seem to recollect reading that green 
leaves have given better results than cattle manure alone. 
Why this should be so I have not been able to gather. 
Probably decaying green leaf is more suitable than the 
decomposition products of cow dung, for growth of 
algae which, I read somewhere, provides the oxygen 
necessary for the paddy plant growing under swamp 
conditions. However, the undisputed fact is that green 
manure is necessary for paddy. It will be specially 
advantageous if anyone can show how the small paddy 
cultivators who have nothing but the wet fields they 
cultivate and who produce most of the rice gro^vn in this 
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gi'ecii inaiiui'e c]‘ops witliout 
Baerincing any paddy crop. 

In Madrap, Seshcmia spec 2 osa lias been recommend- 
ed to be grown in tbo paddy fields along with paddy 
for ensuring tlie supply of green manure. I believe tliat 
this way of growing Sesbcmm s^^eciosa will improve our 
paddy yields. 

MY OWN EXPERIENCE 




My experience with this legume is worth mention- 
ing. I was myself in search of a legume wlxich would 
grow in water, because most legumes have excessive 
moisture. Some years ago when I visited the Kankanady 
Paddy Breeding Station, I was told of Sesbania s 2 ^eciosa 
and a suggestion was made that I should try it, I took 
a few seeds and sowed them in my rain fed dry area 
but the plants made very poor growth. When I 
mentioned this at my next visit to the Station, I was 
infoi’med, it grows well in water ana I w^as advised to 
transplant a few’’ plants in my 'water-logged areas. I 
did this but even Avith a copious supply of fl.O'wing 'water, 
the plants did not grow more than a foot or 18 
inches in height. I gave up Sesbania speciosa especially 
as there seemed to be considerable doubt wdiether it 
had any fodder value. I prefer forage legumes. 

In a few^ years after my first trial I noted hoAv ex- 
ceedingly w^'cll Sesbania speciosa was doing at the Kan- 
kanady Paddy Breeding Station, wiiere its capabilities 
w^ere being fully and efficiently exploited to meet the 
green manure requirements. This time I tried it in 
some fields where I had gro'vvn co'wpeafor three succes- 
sive years. I >vas amazed at its magnificent groA^dh 
for Avithin four months the plants had groAra into little 
trees 10 to 15 feet tall in spite of the fact that I had 
topped them Avhen they Avere about four feet in height. 

FACTS ABOUT Sesbania Speciosa 

I haA^e learnt from my trials the folloAving facts 
about Sesbania speciosa : 

(1) My failure with it AA^as due to the reason that 
I soAved the seed in a neAV and very infertile area AA^here 
no legumes had eA^'er been groAAm. My recent success 
is due to the reasons that these later soAvings were in 
areas in Avhich soil AA^'as AA^ell inno cula ted AAdth nodule 
bacteria, and in Avhich it Avas brought up to a fairly high 
level of fertility by three years of intensiA^e cultivation. 

(2) SoAvings in neAv areas AA^ere successful when 
even small doses of farmyard manure AA^ere used to 
ensure innoculation and proAdde enough nutrients for 
the seedlings to make good groAA'th_until adequate nodule 
deAmlopment took place. The suggestions that I AAush 
to make are as folloAA^s : 

(1) I haA^e knoAA'ir more, than one 'demonstration’ 
fail. When the seed is to' be soAAm in land in A\ffiich any 
legiime has neA^erbeen groAvn only innoculated seeds or 
AA^ell nodulated seedlings sh ould be distributed. 

(2) The Department should make some attempt 
to grade varieties and species according to fertility leA^els 
required by each and make the information aA^ailable 
to the farmers. 

(3) With the increased attention that is being 

paid to cattle improvement and the groAving ' of 
fodder and forage crops, more emphasis should be 
placed on green manure species that IKestock aaIII eat. 
The menace of straying cattle can be effectively controlled 
if the example of other' countries is folloAA'ed AA^here it is 
a penal offence if a man fails to fence against his oaaui 
cattle stra'vdng. , ‘ ' 






“Chlorasol” liquid-75% ethy- 
lene dichloride and 25% 
carbon tetrachloride by volume is used with 
consistently excellent results for controlling insect 
infestation of stored grain and for seed fumigation . 


PROPYLENE DICHLORIDE, ETHYLENE 
DICHLORIDE, DICHLORO ETHYL ETHER 
are well known soil fumigants. 


GICIDE (658) -a copper zinc 
chromate complex — is dependable for the control 
of early and late blight of potatoes. . 


“CRAG” FRUIT FUNGICIDE (34l)-principal 
active ingredient is 2-hep tadecyl glyoxalidine— . 
gives outstanding control of cherry leaf spot and 
apple scab 

ethyl sulphate — is a germinative toxicant for weed 
seeds, possessing pre-emergence herbicidal action 
without , displaying any hormone-like effect. 
Successfully tried against Orobanche or broom- 
rape on tobacco as it is non-toxic to tobacco, 
yet kills the germinating Orobanche seed. 


Solvents, emulsifying agents, 
. wetting agents used with 
fungicides, insecticides and weedicides. 
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bullock carts or tractors — choose 
confidently fronri the Dunlop 
range of better-built tyres — ^ 
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experience dating 
from the world’s first 
pneumatic tyre. A 
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SEASONAL PESTS OF CROPS 

that ineasiu'o ahout a quartor of an 
inch in longfli ntart feeding 
on grasses on the bunds till SeiDtenn 
her and October and then niirgrato 
to the rice fields. The rate of feeding 
naturally increases as the 3 'Oung 
hoppers grow and so the loss to the 
crop is great Avhon those descend in 
the rice fields in largo numbers. 
The nymphal period lasts from Uvo 
to three ‘months in the case of males 
and tAvo and a half to three months 
in the case of females. Eggs are 
generall}^ laid AA^hen the adults are 
about tAA^o AA^eeks old. The pest has 
onl}^ one generation a year. Its 
habit of laying eggs in the bunds 
and its earty feeding habit render, 
the control operations not Amry 
difficult. Its short range of flight 
often-times not exceeding 20 to 30 
feet enables us to mffice tlie control 
operations quite effecthm. ' 

Control measures : The climatic 
complex of temperature, humidity 
and rainfall vitally govern the popu- 
lation and the actm'Dies of the pest 
in the field. Excesshm rains or 
rains folloAved by intermittent 
periods of drought are detrimental 
for the pest. The folloAAung control 
measures can be applied AAdth great 
advantage for the destruction of the 
pest. 

(^) Deep ploughing of the field 
specially of the gentle slopes 
of the bunds AAdll result in 
the destruction of a large 
number of egg masses. 

{ii) Poisoned baiting of the young 
hoppers AAuth the foUoAving 
formxilation aau]! be effecth-e : 


BHC 


Bran 80-100 lb. 

Sodium 

flousilicate 2 lb. 

Molasses 2 „ 

Water addasrequhed 

{Hi) Dusting of the hoppers Avith 
.p 5 per cent HBC at the rate of 
I 10 to 20 lb. per acre according 
to the degree of infestation 
AAdll giAm good results. The 
operation should be con- 
centrated more in the earty 
stages Avhen the hoppers feed 
on grasses on the bunds. 
Dusting on rice should, uoaa- 
ever, be done A^ith caution 
and under expert supervi- 


^ RICE HISPA (Hispa Armigera OL.) 

The rice hispa occurs chiefly in 
the southern and the eastern regions 


in the Indian Union and at times 
causes serious damage to the crop. 
It lias been recorded in Assam, 
Bengal, Madras and Orissa. The 
pest is less commonly met Avith in 
the other rice groAAdng tracts of our 
country. It is a small blue black 
beetle covered Avith spines. In case 
ot severe infestation tlie plants 
may AAdther away. The beetle lays 
eggs singly on the leaf near the tip. 
The- eggs hatch in about four to Aa'c 
days and the young grub starts 
feeding betAveen the upper and loAver 
epidermis of the leaf making long 
and AA'inding tunnels. Its life-cycle 
lasts about a fortnight. The pest is 
more harmful to yqimg plants in 
seed beds. It is destructive bo^h in 
the grub as Avell as the adult stage. 

Control measures : Tlie foUoAAing 
control measures Avill be fotmd 
effectiA'e on a field scale : 

(1) As the pest spends seme time 
on AAuld gi-asses before migrating to 
rice, the areas near the paddy fields 
AAhere these grasses groAv should be 
dusted AA'ith 5 per cent BHC. 

(2) Infested fields may also be 
dusted AAith 5 per cent BHO at 
the rate of about 15 lb. per acre 
under expert supertision. 

(3) The bunds of the fields should 
be kept clean and grasses as they 
grow should be uprooted and given 
to cattle. 

PADDY GALL-FLY (Pachydiplosis 

Oryzae, W.) 

- This is a fly pest of paddy some- 
times causing extensive damage to 
rice in Bengal, Orissa, Madhya 
Pradesh and Madras. It is a delicate 
mosquito like insect A\dth long legs. 
The female fly lays eggs on the 
tender shoots of the paddy plant. 
The slender footless maggots that 
hatch out of these eggs enter the 
stem at the base of the groAving point 
and as a result of the injury caused 
a silvery gall popularh' knoAvn as 
the 'siUer shoot*' is pioduced. 

Control measures : Being an in- 
ternal feeder preventive measures 
alone Avill give better results in the 
control of this pest. The folloAAing 
control measmes may be adopted : 

(I) The bunds should be kept 
scrapulously cleaned and all Avild 
grasses in the A'icinity of the paddy 
field should be destroyed or dug up 
and fed to cattle. 


{Contd. from page IS) 

(2) Light traps should be set 
up to trap the adults. 

sjvlall paddy grasshopper 

(Oxya velox, F.B.) 

It is a minor grasshopper pest 
found in most parts of India but 
occasionally responsible for a good 
deal of damage. Unlike H. haniaji 
the eggs are laid on the rice stubbles 
and less frequently in the field bunds 
AAhen no stxibbles are available. 
The eggs hatch in one to three Aveeks 
depending on the season. Ordinarily 
it is a pest of grasses but migrates 
to the rice fields if there is no grass 
aA-ailable nearby. The nature of 
damage is exactly the same as in 
the case of J3. hayiian and there- 
fore, similar control measures may 
be adopted. 

PADDY LEPTISPA (Lepfispa 

Pygmaea, B.) 

This is another minor beetle pest 
that is sometimes very serious. 
The life history of this beetle is 
almost similar to that of the rice 
'hispa*' and in whose company it is 
oftentimes foimd. It is more com- 
mon in southern India and Bom- 
bay. The activities of this pest are 
Avorst in wet weather and in places 
of heav^' rainfall. The control 
measures to be adopted are the 
same as in the case of the rice 
'hispa*'. 

PADDY JASSID (Nephotettix 
Bipunctcrtiis, FABR.) 

This spotted paddy jassid some- 
times assumes the form of a serious 
pest. Its occurrence in an epidemic 
form is very rare. Adults as aa'cII 
as uAunphs suck and feed on the 
fresh green leaves and as a result 
of this the young paddy plants turn 
pale broAAii and ultimately AA’ither 
aAA*ay. In groAA'u up plants the 
formation cf ears is arrested. Large 
numbers of tlxese adults are found 
on grasses during tlie summer 
months. The female lays 22 to 37 
pale yelloAA-ish eggs in the tissues of 
the sliea thing leaA'es. The total 
life-cycle occupies from 17 to 23 
days. 

Control measures : (1) Light 

traps may be set up to trap the 
adults. 

(2) Dusting may be done with 
5 per cent BHC at the rate of 
about 13 lb. per acre under expert 
supeiwision. 




PLANT HORMONES 

killing plants which have an exten- 
sive root system and regenerate new 
plants from the underground parts. 

HORMONE APPLICATIONS 
The hormone applications have 
aroused a , great deal of iu: 
terest iu the. field of pineapple 
culture. The results achieved are 
most fascinating since the plant 
lends itself easily to such treatments 
in a remarkable fashion. On ac- 
count of continued scientific re- 
search it is possible to induce 
fiowering in the plant at any desir- 
able time by regulating the time and 
concentration of the spray applica- 
tion. It is. therefore, possible to 
regulate the harvest dates of the 
various fields as the hormone appli- 
cations result in a uniform ripening 
of the fruit. Thus such measures 
render the ha.rmonious adjustment 
of labour, transportation and sto- 
rage facilities to be an attractive 
feature of pineapple culture. It is 
through these practices that the law 
of supply and demand, which go- 
verns the ; price indices of com- 
modities, is harnessed to serve the 
interests of growers and consumers 
alike. 


The use of the chemical is not 
restricted to any one crop. Take 
for instance, apples ; they can be 
sprayed during full bloom with a 
growth regulating material and fruit 
set can be inhibited. However, 
the degree of inhibition or thinning 
can be regulated by controlling 
the concentrations of the chemical 
in the spray. The quality, colour 
and size of the fruit in apples arid 
pears, can be improved by pre- 
harvest spray applications of hor- 
mone which serve as a thinning 
measure. Such j)i'ocedure has be- 
come a standard orchard practice. 

The use of growdli regulat- 
ing substances is . extended to 
the storage problems of perishable 
agricultural commodities, potatoes 
and onions. The research in this 
direction has received a great impe- 
tiTS fromi the high operational costs 
of cold storage facilities. So far 
the results have been quite en- 
couraging. They have proven 
highly effective as S];)rout inhibiting 
agents on . stored potatoes, onions 
and carrots. These vegetables can 
now; be stored for a much longer 
period of time without sprouting 


{Conkl, from ‘page IS) 
at ordinary room temperatures. 
Such findings maybe of great value 
in countries \vhere cold storage faci- 
lities are limited. 

• The uses to which growth regu- 
lators can be put are varied and 
many. Growth inhibitors may, in 
the future, be important in control- 
ling vegetation under the poAver 
lines and also in controlling groAvth 
of grasses in lawns and golf courses. 

Another possible use of these 
compounds is to alter the chemical 
composition of plants, to improve 
the nutritional value of fruits and 
vegetables. Some day most of agri- 
cultural plants will be regulated 
from cradle to grave. We already 
have chemicals that Avill produce 
completely AAdiite or albino plants. 
Some other chemicals have been 
found that will increase the red 
colouring in the fruits. 

These are some of the Avays in 
Avbich the use of these groAvth pro- 
moting substances is harnessed to 
serve humanity. So far only the 
surface, has been scratched but AA^e 
can look forAvard to much progress 
in the future. 
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The world’s most pressing need is to produce more food. If there is to be any 
general improvement in standards of living, there must be an overall stimulus to increase 
production in agriculture, forestry and fisheries in which about 60 per cent of 
the world’s : workers make their living. The position in Asia and the Far East is the more 
difficult, because it contains about half the world’s population but grows only about a 
fourth of the world’s agricultural production. This fact underlines the importance of the 
F.A.O. Regional Meeting for Asia and the Far East which was held in Bangalore from July 
27 to August 5, 1953. The meeting was attended by representatives of 20 foreign countries 
and international organizations. 

Dr. Panjabrao Deslmiukli, leader of the Indian 
Delegation and later Chairman of the meeting, ex- 
plained that the object of the meeting Avas to assess 
the Avork done since the last session of the F.A.O. 

Conference, so that appropriate action could be taken 
to advance the Avork of the F.A.O. The need of the 
region Avas to ensure adequate food production, 
because side by side Avitli an expanding population 
Avere ' disquieteiiing features’ like under-production 
from land and the uiider-iiivestment of capital in 
agriculture. AVhile Dr. Deslimukh Avelcomed the 
greater tioAv of foreign capital and grants for deve- 
loping agriculture, he expressed the vicAV that in the 
final analysis, agricidtural development depended 
upon millions of individual farmers. Therefore, he 
regarded agricultural extension and demonstration 
as Avork of the greatest importance. India has already 
launched an ambitious programme of community 
development and a National Extension Service Orga- 
nization. By the end of the First Five Year Plan a 
quarter of the country Avould have been covered. 

The shortage of rice is alarming, since rice is- the Cash crops Avhich constitute an important source 

staple food of this part of the vmrld, AAhich is most of foreign exchange for this region, received atten- 


exposed to the threat of famine. The Committee, 
therefore, rightly devoted considerable attention to 
this subject, and recommended inter alia ilmi the 
rice situation should be kept under revieAV. If there 
Avas any likelihood of a disequilibrium betAveen sup- 
plies and effective demand, the F.A.O. and the 
B.C.A.F.E should approach the governments of the 
region to initiate consultations in time to avoid any 
marketing difficulties. Another resolution endorsed 
the recommendations relating to the storage~ahd pih- 
cessing of rice. . 

Protective foods like fish and milk Averc also 

discussed. In regard to the .first, the meeting sug- 
gested that the Expanded Technical Assistance Pro- 
gramme should initiate programmes of coordinated 
research in fisheries and problems common to more 
than one government. As regards milk, it Avas agreed 
that experts should meet as soon as practicable to 
advise governments on improved methods of milk 
production and distribution. 
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tion ol: the Loiuiiiittee. It was agreed that because 
o.t the iuipor lance of such crops iu the economics of 
the countries ot this region, titere should be a greater 
degree of price stability in tlie export markets. A 
recommendation is to be made to tlie F.A.O. Con- ( 

f ei once to be lield in Ixonie iu November this vear to I 

take measures towards iliis end. j 

Anothei i ecoinmondation suggests assistance I 

iiom the 1* .A.O, to member governments, for examin- \ 

ing feasibility of utilizing buffer funds and butfer jj 

stocks for stabilising farm prices and farm incomes I 

for the region as a whole. Jj 

|i 

1 he meeting paid a signal tribute to tlie work il 

of Indians in the field of agricultural statistics, by jj 

approving a proposal for a training centre on expo- li 

rimeutal design and sample surveys, to be held in ij 

India, next year, under the joint auspices of the jj 

Government of India and the F.A.O. It is earnestly I 

hoped that financial and other considerations will ^ 

not stand in the wa^- of a consummation of the f 

scheme. I 

Little by little, through international effort and | 
joint endeavour, the world is advancing towards the ! 
goal of freedom from lmngei\ i 


ERRATii j 

Imlian Farmmg, Juhj^ 1953 issue 
Page 16 eol. 3, lines 11-14 

For '‘The cashew apple which is the 

swollen stalk of the nut is the true j 
fruit and is eaten in its fresh | 
condition.^' | 

Feacl "The cashew apple is the swollen i 

stalk of the nut, (which is the true | 
fruit) and is eaten in its fresh ? 
”” condition. ’ ’ ^ 

Page 32, col. 3, line 23 from below — _ _ ^ . 

^or "....to determine the true features ^ 


B-ead "....to determine the tree features 
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r^piHE hilly regions of the Himachal Pradesh are 
j the. places where it is usually difficult to make 
a comfortable living by farming. But this 
remark does' not obviously apply to Shri Amin 
Chandy'who by dint of sheer hard work and sustain- 
ed effort, has raised one of the finest apple orchards 
at Kotgarh, about 50 miles from Simla on the 
liindustan-Tibet Eoad. He belongs to a peasant 
stock of this hilly region and comes from the interior ‘ 
of the Mahasii district. He lias served in various 
capacities in the Eevenue Departments of the Punjab 
before 1947 and afterwards in Himachal Pradesh. 
Throughout his official career, however, he nurs^ed 
his interest in farming and took to it as ji liobby. 

AN UPHILL TASK ^ — - 

After his retirement from service in 1948 Shri 
Amin Ghand was in the quest of a full time job and 
his choice naturally fell on farming — the avocation of 
his ancestors. At the advanced age of 60, he under- 
took to reclaim a 15-acre plot of land which he had 
acquired in the heart of a forest in the suburbs of 
Simla: This enterprising farmer can now boast of 
having carved a beautiful farm out of the land which 
was*'previously. covered with jungle and was exposed 
to the depredations of monkeys and other wild ani- 
mals. The farm is easily accessible from Simla and 
can well serve as a 2Uodel farm for demonstration 


Peasants Avhose lands are situated i]i tlie forests, 
are usually confronted with many difficulties in 
carrying, out agricultural operations. Shri Amin 
Ghand had also his difficulties, but he has success- 
fully solved all his problems by constant hard work 
and sound judgment. The land which he set out to 
reclaim ivas slopy and was practically studded with 
pine trees. There ivas also abundant undergrowth 

Shri Amin Chand examining a three-year old 
peach tree 







ol. .lioniy basli<-K. Beiiig fully eon%'ersanl; with tlio. 

soil emsioii/ he worked the slopes into 
Miiall terraces. Tin, s was the first step of his deve- 
opineutal plan The planting of trees was taken in 
hand during the later part of 1950. In addition to 
the plants raised at Ins own nursery, he also used 
p-atted plants of superior quality w'hieh he had 
imported from various nurserymen of estahli.shed 
fame in America and Japan. 

Chand has a plantation 
of nearly 1,000 healthy trees of apple, peach, plum, 
apricot, thm-shelled walnut, Japanese persimmoin 
cherry, pecan, almond and pear. These plants arc 
piaeticaliy free from any disease and their ffrowtli 
IS so vigorous that some of them have already Parted 
healing fruit within a .short period of three years. 

A NURSERYMAN TOO 

1 1 Chaiid is also a devout nurseryman. 

About 40,000 seedlings are ready with him for graft- 
ing with superior fypes and no less than 3,000 graft- 
.1 famous golden, red and royal 

varietie.s of apple are ready for sale this year. Shri 
maintains this nursery strictly on 
.scientific lines. Infestations of insect pests or attacks 
from diseases commonly associated with fruit niir- 
,s6iie,s have hardly ever occurred. In carrying* out 
tliis work, Shri Amin Chand gets technical advice 
from experts which he follows in detail. 

The introduction of cover-crojDs in the general 
scheme of cropping together with the manufacture 
of compost manure — ^for which half a dozen pits liave 
been dug at the farm, have enabled Shri Amin 
Chand to retard the pace of erosion and to steadilv 
liuild up the fertility of his land. 


























A compost trench, oil the farm 







A steep hill-slope converted into terraced orchard 
by Shri Amin Chand 


Shri Amin Chand spraying a young apple tree 
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^r^HE hiiaiictariu’ or the 'loose 
jacket^ - is one of the most 
X>opiilar varieties of citrus 
fruits grown in Madras State. The 
area under this fruit crop has been 
increasing. In M^ynaad the 'man- 
darin’ is grown on a large scale. 
But a great menace to the crop is 
the orange borer. As such, investi- 
gations on the control of orange 
borer beetle ( Chelklonmm, argen- 
fatumj Balman) were undertaken. 


LIFE HISTORY 


An adult measures a little over , 
an inch in length and is of a dark 
metallic green colour. An allied 
species — CheUdo:nium cincinm, 
Guer occurs exclusively in parts of 
Mysore and Coorg. At AVynaad: 
the adults emerge soon after a few 
heavy showers of rain during 
June-Jiily and mate. The female 
selects convenient places like the 
forks of young twigs, the angles of 
the thorns, etc. and lays her eggs 
singly in such spots. The grubs 
hatch out in about 10 to 12 days 
and begin to bore into the stem 
forth vdth. They first make a spiral 
cut through the woody portion of 
the stem. The effects of this' ihjur^^^^ 
are evinced by the wilting of the 
]3ortion of the branch beyond the 
point of entry.' The young grubs 
burrow their way up for a period 
of two to six weeks, after which 
they reverse the direction of their 
progress, eventually reaching the 
thicker branches and the main 
stem. During the course of their 
destructive work, the grubs carve 
out a few small openings in the 
branches and the trunk for venti- 
lation. The openings at the appro- 
priate time serve as exit holes for 
the adults. Considerable quantities 
of chewed fibrous matter are 
throuui out through these openings. 
The larval period extends to about 
eleven mouths. The full grown 
grub is pale white in colour and 
about an inch and a quarter in 
length. It later pupates inside a 
cocoon and emerges as an adult in 
the course of about three to four 
weeks. There is thus onl.y one brood 
in a 3 "ear. As already exx^lained, the 
damage is caused by the grubs 
. boring extensive and tortuous tun- 


nels in the sapwood of the tree and 
feeding on its contents. 


CONTROL MEASURES 


Insecticidal measures were at- 
tempted but they were neither effi- 
cient nor practicable. A mechani- 
cah method evolved by the Mysore 
State Entomological Departmen t 
was given a fair trial. This method 
consisted mainly in systematic 
removal of the wilted twigs, with 
the help of a long ]3ole with a fork- 
ed end. As lias been stated before, 
the adults emerge in successive 
broods throughout the rainy 
months of June and July; so also 
the wilting of the twigs may exlii- 
bit a striking correspondence with 
the emergence of the broods. The 
removal of the twigs should, there- 
fore, commence by July and con- 
tinue till August or September. 
The approximate cost of such treat- 
ment may work out to about four 
rupees per acre. 


Ill case tile initial method of 
control is neglected, the damage by 
the grown up borei’s will manifest 
itself by the ejection of chewed 
fibrous matter through the bore- 
holes by about December-January. 
Pumping in small quantities of 
Xietrol into the bore-holes, either 
with a hypodermic syringe or oil 
can and blocking them Avitli a little 
clay or earth lias been found to 
give considerable relief. Here 
again it may be necessary to give 
the treatment at least thrice for 
complete extermination of the 
grubs. The total cost of such treat- 
ment may work out to about nine 
pies per tree. 


Despite the efficacy of syringing, 
tlie removal of the wilted twigs is 
considered to be more suitable as it 
is cheaper and contemplated to nip 
the pest in the bud, before the 
grubs are allowed to cause any 
damage to the tree. 
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SEASONAL PESTS 
OF CROPS: 

By 

E. S. NARAYANAN, 

Head of the Division of 
Entomology, LA.R.I. New Delhi 

NE of the fascinating pro- 
l;. ;/ blems in applied entomo- 

logy is the one that deals 
with the origins and causes of 
insect outbreaks. There are seve- 
ral agencies or factors ^ that 
govern the outbreaks of insect 
pests and perhaps the most im- 
portant of them is the complex of 
meteorological factors constituting 
climate in which temperature, 
humidity and light are separable 
as distinct factors. As Evarov 
observes, ^ ^ Climate is tlie ever 
present factor in insect life.'' 
Late in Jiuie or early in July 
when the grey overhanging’ 
clouds release the first, of their 
unshed showers and herald the 
advent of the monsoon a variety 
of insect pests awake from their 
long sleep and become active once 
again. This is because there is an 
optimum range of temperature 
and humidit}^ at -which a very large 
number of insects complete their 
normal development and emerge 
as adults. As this optimum range 
of temperature and humidity pre- 
vails from July to tlie end of 
September we observe a revival of 
great insect activity during this 
period. One of the earliest of the 
destructive insect pests that res- 
ponds to the call of first monsoon 
showers is the red hairy caterpil- 
lar well known to our peasantry as 
Imtra. Though most unwelcome 
they are regular visitors year after 
year ; only their numbers vary. 

The red hairy caterpillar is a 
serious pest in the kharif season 
when the cultivators have just 
sown their croiDS and the plants 
have gro^vn to some height. These 
caterpillars feed on a number of 
plants like joivar^ maize!, urkl, til^ 
la-jraj govi, moong, gw^'y lujfa, 
cotton, sann-hemp, groundnut and 
all kinds of fodder grasses. This 
polyphagous habit renders them 
all the more serious. The pest has 
been reported from the Punjab, 
Delhi, Bombay, Uttar Pradesh and 
Madhya Pradesh in the North 
while an allied species Amsacta 
aliistriga Walker is met with in 
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the South ill Madras and Mysore. 
The pest has not been recorded 
from outside India so far. It is 
coimnonl.y knoAvn as huim, kantra 
and kmilla in the North Avhile in 
the South it is known as kumhlk 
puchi. Although the pest appears 
year after year its occurrence in 
an epidemic form resulting in 
severe damage to the kharif crops 
has been observed only during cer- 
tain years. The pest makes its 
first appearance after a few 
showers in the beginning of the 
monsoon season which is general^" 
late in June or early in July, ^n 
the North the damage to crops is 
mostly caused by the first brood 
during July-August while in the 
South the damage caused is more 
by the second or third brood that 
make their appearance much later. 
The moths which are conspicuous- 
ly white in 'colour wdth small black 
clots on the wing Jtart emerging in 
the field from the hibernating 
pupae soon after the first show’ers 
and continue emerging till about 
the end of July. During the day 
time they lie hidden under dried 
leaves or twdgs and come out at 
nights when they are greatly at- 
tracted to lights. The moths mate 
soon after emergence and the 
female lays eggs in hundreds in 
batches and it has been observed 
that sometimes these eggs total _ 
over a thousand. The eggs are 
light yellowish in colour and are 
generally laid at night mostly on 
the under-surface of leaves of any 
vegetation.- --Sometimes the}^ laj^ 
eggs on the upper surf ace of the 
leaves also. Indeed they even lay 
eggs on- soil in clusters as their 
instinct is to release the eggs from 
. the abdomen that are full of them. 
The eggs are very conspicuous 
against the green back ground of 
the leaves on which they are usual- 
ly laid. These look like poppy 
seeds from a distance. The eggs 
usually hatch in four to five days 
and the tiny larvae immediately 
after hatching congregate together 
and start feeding on the under- 
surface of the leaves and so escape 



the notice of the farmers. They, 
how^ever, very soon part company 
and eacli caterpillar makes its 
lonely w^ay in the fields, bunds and 
paths in search of food. As the 
caterpillars grow older they 
become deep orange in colour and 
are covered wdth thickly set hairs 
all over their body. It is at this 
stage that they are detected by the 
farmer in the field. They some- 
times crawd in the houses and 
farmsteads and become a nuisance 
to the inmates. The caterpillars 
wmlk fast in the field and make a 
meal of the germinating crops that 
lie in their way. They cut the 
seedlings at the growing points as 
a result of which the seedlings 
t\dther and die. Resowdng of the 
crop in such cases thus becomes 
necessary. The caterpillars are 
very sensitive and curl themselves 
even when gently touched and 
cleverly feign death. When, liow^- 
ever, the danger is past they 
become their owui self once again 
and continue to cause destruction. 
The full growm larva measures 
about two and a half inches in 
length and the larval period lasts 
about three wrecks. When full 
grown the larvae cease feeding and 
go deep under the soil for impa- 
tion after spinning for itself a 
cocoon in the making of which the 
larval hairs are also generously 
made use of. The pupal period 
lasts for about a w^eek. The pest 
has got at least two generations a 
year in the North and three in the 
South. A. small proportion of the 
second generation larvae pupates 
and emerges as adults in October 
but the bulk of the larvae pupate 
under the soil and remain hiber- 
nating fill the advent of the mon- 
-soon next year when they start 
the life-cycle afresh. 

CONTROL MEASURES 

As the moths are very mucli 
attracted to light the rational and 
elective method of control lies hi 
trapping these moths in light 
traps. Petromax or where these 
are not available, even ordinary 
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hurricane lanterns may be used 
for the purpose. While the power 
of the petromax lamp is effective 
for about ten acres of land, the 
power of the ordinary hurricane 
lantern would be effective only 
mthin a range of about three 
acres. The lights are to be put up 
in the field in a vat of kerosinised 
water. The vat is kept on a raised 
platform and in the centre of the 
vat the petromax or the hurricane 
lantern as the case may be is kept 
on a piece of heavy wood or any 
other suitable rest. The lamp 
should be lighted as evening sets 
in. Large numbers of moths both 
males and females, will be attract- 
ed to the light trap and get killed 
by falling in the kerosinised water. 
They are generally attracted in . 
large niunbers on warm, quiet and 
dark nights. The light trap should 
be set up as soon as the moths of 
the first generation start emerging 
in the field in June or July and 
may be continued as long as the 
moths emerge. The following are 
the other control measures that 
may also be carried out on a field t 
scale to keep down the depredation 
by the pest: 

(1) The fields after the kharif 
crops have been harvested should 
be ploughed deep. This will kill 
]nany of the hibernating pupae by 
mechanical destruction as also ex- 
pose them to preying by birds and 
attack by beneficial parasites. 

(2) The egg masses of the first 
generation should be collected as 
far as possible and destroyed. As 
the egg masses are laid on leaves 
or grasses quite near the surface 
of the ground and are quite con- 
spicuous objects, this work can be 
entrusted to even small boys who 
may be trained for the purpose. 

(3) Trenches eight inches deep 
and ten inches wide may be dug 
around the cultivated fields to pro- 
tect them from the invasion of the 
marching caterpillars that usually 
are unable to crawl up such 
trenches. 

(4) If the outbreak of the pest 
is very serious, dusting may be 
done with sodium fluosilicate mix- 
ed with road dust in 1:8 parts by 
weight. Dusting may also be car- 
ried but bjt f oiir to five per cent 
BHO at the Tate of about 10 ’lb. 
per acre under expert supervision. 
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OrMMER brings a variety of field fruits and 
l^ vegetables, which are the cheapest in the market. 

They are- also delicious, and contain amongst 
other things mineral matter and Autamins. The 
Avater melon (farhua') and the musk melon {klicir- 
looza) are great faA^ourites in the season. Cartloads 
of water melons may be seen arriving from the 
coiuitryside AAdiile the pavements and street corners 
are covered with huge heaps of kharljoozas of all 
varieties and colours. The best among the klicir- 
hoozas is the small pale yellow, delicious, white-flesh- 
ed variety known as Lucknow siifaicla. The others 
are of many hues and shapes — striped, round, ovoid. 
They nia}' haA^'e netted, rough or smooth surfaces. 
They may also have distinctive fiaA’oiirs. Those from 
the drier districts are generally very SAveet and 
fragrant. 

Both these fruits are Avonderfully cooling, 
colourful and satisfying. Their seeds, along AA'ith 
those of cucumber and other similar fruits are kiyoAAUi 
as magaz, and are used in the preparation of sum- 
mer drinks, tonics and lialwas. Country children 
are experts in clraAAdng out the seed kernels from the 
tiny, narroAV seed sheaths with their fingers. The 
Avhitish flesh of the melon lying between the red pulp 
and the rind, too, is often used as a A^egetable. The 
melons do not haA^e high food value but they contain 
a large quantity of water (oA^er 90 per cent) and 
mineral salts and, therefore, provide healthy and 
refreshing drinks to take iii the hot summer months, 
Auz. April, May and June. 

The' AA'ater , melon is one of the largest among 
field, fruits and. -often Aveighs from 40 to 50 lb. 
Water melons are light .green in. colour Avith. stripes 
or dark green all over and have rich, red, juicy pidp, 
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Its seeds go to make magaz and are eaten as a deli- 
cacy in China. In the hot months, market corners 
and streets in this country have the Avater melon 
seller Avitli his reliri (hand-cart) handing out tempt- 
ing thin — cut so fine that they are less than i incli 
in Avidth — red and crisp slices at a very cheap price. 
Patter slices chilled on top of an ice slab fetch higher 
prices. Small chunks or cubes of red melon pieces 
in crushed ice Avith a sprinkle of granular sugar in 
cut-glass boAAds are a summer delight. Melon sherhct 
is a delicious squash. It is made by cutting up small 
pieces of the melon flesh and squeezing out the juice 
to AAhich some sugar, a few drops of keora or rose 
essence and crushed pieces of ice are added. It is 
serA^ed Avith three or four pieces of the flesh floating 
in the liquid. 

The AAhitish fle.sly betvA'een'the TiircPaml'the red 
pulp is cooked asm "vegetable dish in much the same 
method as or pumpkin. In Australia, melons 

are also used in jam making. 

The Avater melon and the musk melon are found 
groAAUjig together at the same time all over North 
India and in the dry belts of South East Asia. In 
the Middle East, and Western Asia they are 
faA'ourite fruits as in India. They do not thriAU in 
the rains AAhich mark the end of their season. One 
big monsoon doAAuipour is enough to rot and ruin the 
crop. 

Ill Europe the Avater melon groAA's as far Avest as 
Prance AAhile in the LT.S.A. it is Avidely cultiAuted 
and is much relished by the people there. They haA^e 
CA^olved smaller and iieAver varieties. The one illu- 
strated here is the fruit obtained from an improved 
American strain groAvn at the Indian Agricultural 
Research Institute, It may be noticed that it has 





vovy little w hi to layer ol’ flesh between the rind and 
tlie red pnlp and the seeds also are fewer in hnmber. 

Along’ with these fruits, we have also vegetables 
growing* on vines and fruiting in summer. They 
have cooling aud refreshing qualities. These- come 
into season simultaneously with the melons and in 
fact, they belong to the same family of plants-as tlie 
melons, particularly ivnda and l<ad(lu. The cucum- 
bers, kheera^ /ur, Unda^ pumpkin, ghceija (also 
known as lauhi)^ ridge-gourd, snake-gourd, bitter 
gourd and vegetable marrow also come into season 
at this time. They have a high moisture content. 
Some of the vitamins and other nutritive factors are 
present in tliem. They are much in demand as summer 
vegetables. 


A good many leafy vegetables and greens also 
grow during summer. Tlie earliest is the kid fa. Its 
very name means cool. It is slightly acidic in taste. 
Tender Amaranth or red cholai is among the greens 
having the highest food value. It has iron, calcium, 
protein, vitamins A, B and C in large quantities. In 
comparison the spined cholai is not so high in food 
value. The tender stem tips of glieeya. pumpkin 
and lobia and sometimes their young leaves are also 
cooked in soups or as plain vegetables. 

With the coming of rains, other greens and mgs 
like pou Ipomea or karmic bliakra and wild clover 
come into season. They liave the usual mineral salts 
and refreshing qualities and ought to be included in 
our summer time menus. 


(1) Kulfa Saag (Purslane), (2) Tar (Long Cucumber), (3) Kharbooza (Musk melon), (4) Tinda 

(Round gourd), (5) Water melon slice. 
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S. RAMANUJAM and M. J. THIRUMALACHAR, 
Central Potato Research Institute, Patna 


potato is subject to^ a 
number of diseases, which 
causes reduction in ^deld of 
the crop in the field and loss of 
tubers in storage. The diseases 
are caused by fungi or molds, bac- 
teria and viruses. While some 
diseases cause considerable damage, 
others are only of minor impor- 
tance. Again, some diseases are 
more important in certain regions 
than in others. The cheapest and 
the most effective method of con- 
trol of these diseases is to grow 
resistant varieties but these are 
not always available. They have 
to be produced by the breeder ; the 
process, however, is time-consum- 
ing and complicated involving 
very often hybridization of dis- 
tantly related varieties. While, 
therefore, the search for resistant 
varieties goes on, protective- and 
control measures have to be 
devised for minimising losses. In 
western countries such measures 
have been evolved for many 
diseases and are being applied on 
a large scale with great benefit to 
the potato growing industry. 

In India, where potatoes are 
grown under a variety of condi- 
tions, a thorough and systematic 
survey and study of the various 
diseases of the potato and their, 
relative importance in causing 
damage to the croi^, have not been - 
made, although some work -has 
been done in this connection by 
workers in the various State 
departments of agriculture and 
the Indian Agricultural Research 
Institute, -New Delhi. Adoption 
of control measures against the 


diseases has not yet become popu- 
lar. Since the control of diseases 
offers a sure means of increasing 
yields, a systematic study of this 
aspect was undertaken by the 
Central Potato Research Institute 
since its inception in 1949. The 
work consists of two parts: (i) ' 
survey" and identification of the 
diseases of potato, which occur in 
the country, with a view to cata- 
loguing them in the order of their 
importance in causing damage to 
the croi3 ,* this Avork is being done 
b.y actual field surveys by the staff 
of the Central ^ Potato Research 
Institute during -hlfeir' visits to the 
different centres of potato eultiva- 
tion and by obtaining samples of 
diseased plants from the A^arious 
State deiAartments of agriculture 
and (ii) detailed study of some of 
the major diseases Avith a view to 
devising control measures. 

In order to enable the growers 
to recognise tlie diseases and adopt 
suitable methods of control, wher- 
ever they are known, a brief des- 
cription of the diseases and the 
methods of controlling them are 
set out in this paper. 

LEAF AND ■ STEM DISEASES 

/ Early blight: This' disease is' 
caused by a fungus knoAvn as 
Alternaria ■sola7ii (Ell. and G. 
-Martin) Jones and Grout. It- is 
so called because in the western 
countries it, occurs earlier in the 
season than late blight, ^-a "disease 
also caused- by a^ fungus. In our 
cpuhtry, in the plains of North 
India, AAlierein lies the bulk of the 
potato i)roduction, it actually 


Phuhva variety of potato— (A) Leaf roll-affected plants from . 
seed stored in cold storep(B) healthy plants from seed stored 
in ordinary stores in the laboratory 
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An enlarged view of 
the basal portion of a 
potato plant affected 
^ with 'Ozoniiim^ wilt 













Spraying a potato field against late blight and (inset) Healthy potato plant wi'th- * 

flat, soft and flexible leaves 
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occurs late in tlie season, so that This disease attacks the potato 
the eaiJy planted mam crop does leaves causing brown spots whicli 

iiot Slitter vevy much from this develoii concentric rings. As these 

disease. In Bihar, the incidence spots enlarge and merge together, 

o± this disease is very much higher the entire leaf is frequently killed 

111 liie late planted /mfwo crop; and eoii.seqnently, there is a rednc- 

this crop IS planted during late tion in yield. Sometimes the 

iNoyember and sometimes in the disease also attacks the stem The 

beginning of December. On the extent of the reduction in yield 

hills, however,J:he damage may be depends on the time of appearance 

generally severe and the plants of the disease and its severity, 

have to be jirotected against flic Control in ensures : Timely and 
disease to minimise losses. ' thorongh spraying with fungicides 

Potato flelcl heavily infected witlTlate bli^it ' ' - 
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(Leli) Potato tuber aft’ectecl with 
black scurf 

(Ilight) Potato shoot showing the 
basidial stage of the fungus caus- 
ing black scurf 
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Potato tubers affected with 
late blight fungus 



'■' 't*y 


(Left) Kealthy potato 
/ tubers 
(Eight) Tubers aifected 
by dry rot 





like Bordeaux mixture, Fereiiox or 
Diathane-D-14 has been found to 
control the disease to a great 
extent. 

Late blight : This is one of the 
most destructive diseases of potato, 
as it causes, under favourable 
conditions, a rapid blighting of the 
croj) in a few days. It is caused 
by the fungus Phytophtliora infes- 
tans (Mont.) Be Bary. It is 
widely prevalent in tlie crops rais- 
ed in the hills of North India. It 
is reported to he particularly 
severe in Darjeeling. It is, hmy- 
ever, not important in the Nilgiris 
in the South India. Its occurrence 
was not reported in the plains of 
North India for a long time. It 
is, however, reported in recent 
years to be prevalent in the crops 
in Uttar Pradesh and Bihar. In 
the Patna City area in Bihar, 
where about 3,000 acres are under 
seed potatoes, this disease is noAV 
known to occur every year by 
about the end of December or 
beginning of January, and causes 
considerable damage to the crop. 
The cultivators have rightly call- 
ed this disease by the name of afat, 
which means calamity. Usually, 
by the end of December or the 
beginning of Jaimary, there is a 
shower and this brings on favonr- 
able conditions for the 
spread of the disease. 

Symptoms: On the leaves ii*- 
regiilar water-soaked areas appear, 
which turn brownish black and 
dry lip. On the under-side of the 
infected patch a white fluffy 
growth of the mold may he seen. 
When the w^eather is rainy and 
cold, the disease spreads very 
rapidly in the fields. Oii'the stem, 
the water-soaked symptoms are 
less marked than on the leaves and 
appear as purplish black striiDes 
running lengthAvise on the stem. 
The cultivators are usually able to 
recognise the disease Jyy- the moldy 
odour i;^emits'in a severely attack- 
ed-efbp. 

The tubers are also attacked by 
spores Avhich are washed down into 
the soil from blighted tops. The 
infection symiDtoms on the titber 
may he slight or none at all at the 
time of harvest but develop during 
storage. Ap'first the infected por- 
tions appear as purplish brown 
diseolourations vdiich extend be- 
neath the skin, into the flesh of the 
tuber, The infected portions 


shrink and develop a sort of dry 
rot later during storage. 

Control mecmires : >Sprayiiig 
Avith Bordeaux mixture, Perenox 
or Diathane-D-14 has been found 
to successfully control the disease. 
The* spraying should begin about 
the middle of July in the hills and 
should he continued depending on 
weather conditions. The foliage 
should be thoroughly covered with 
the spray mixture. It is advan- 
tageous to add a sticker to the 
spray mixture, especially in 
regions where rains are likely to 
Avash off tlie- niixtnre. 

In the- plains, usually tAvo to 
three sprayings are suffieient: the 
first spraying should generally be 
completed by the end of December 
Avhen weather conditions are most 
favourable for the spread of the 
disease; the second spraying may 
be given by the middle of January 
and a third, if required, by the 
end of that month. It Avill he 
necessary to determine the areas in 
the plains where the disease 
occurs and undertake sprayings. 

The Oentral Potato Eeseareh 
Institute, in cooperation with the 
Bihar Departinent of Agriculture, 
undertook the control of late blight 
in an important seed growing area 
in the Patna City in a block of 
100 acres in cultivators' holdings 
during 1950. A large number of 
power sprayers, liand sprayers, 
etc. were assembled and Perenox 
(a proprietary product of the Im- 
perial Chemical Industries, having 
copper oxide as • the chief ingre^ 
dient) was sprayed 'Oii the crop 
three times. The first spraying 
Avas completed on 15 December, 
1950; the second lasted from 5 to 
15 January; and the third from 15“ 
to 23 January, 1951. The disease in 
the sprayed plots Avas completely 
checked Avhde. that in the nnspray- 
ed area ainFoiind, Avhich appeared 
on 30 December, 1950, spread 
rapidly and completely destroyed 
the crop. The yields from the 
sprayed plots AA^ere found to he 
from 50 to 70 inaiuids more per 
acre than those from the iinspray- 
ed plots. The cultivators Avere 
thoroughly convinced of the effi- 
cacy of spraying and haA^e taken 
to it for controlling the disease. 
During 1951-52 and 1952-53, the 
cultivators had their crops spray- 
ed by the State Agricultural 
Department by contributing Ps. 15 
[Contd. 071 pioge 22) 
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IT T is not generally known in 
[] this country tliat tlie tooth, and 

slia^nng brnslies and other arti- 
cles of brnshware are made out of 
hair, called bristles in the trade, 
obtained from live hogs, pigs or 
Avild boars. The commercial im- 
portance and intrinsic A^alne of 
bristles are not appreciated Avith 
the result that there is much of 
AA^astage in that bristles are either 
not plucked at all or alloAved to be 
AA'asted or burnt. 

BRISTLE PRODUCTION IN INDIA 

Pigs are found practically in all 
parts of India. The number of 
pigs in the Indian Union, accord- 
ing to the 1951 census, is knoAvn to 
be roughl^^ 46 lakhs. Due to 
Aurriations in climatic and topo- 
graphical conditions, the produc- 
tion of bristles A'-aries Avidely in 
different parts of India. Bristles 
are plucked from liAung animals 
once or tAvice a year. They are also 
pulled out from dead or slaughter- 
ed animals. Short hairs left in the 
. pig carcases are, sometimes, shaA^- 
ed and collected. Indian bristles 
A^ary in texture from soft and 
medium to stiff and extra stiff. No 
accurate data are aAmilable regard- 
ing bristle yields. The yield and 
cpiality of bristles depend on the 
breed of pigs, the locality and the 
climate. The yield is, hoAvever, 
reported to vary from four to six 
ounces per pig per annum. The 
annual production of bristles . in . 
India is roughly estimated to 
aA^erage betAveen five and six 
lakh pounds, A>^alued at oA^er one 
crore of rupees. 

UTILIZATION AND DEMAND 

Bristles are largely used for 
making various types of brushes, 
such as those used for toilet, clean- 
ing clothes, floors, etc., polishing, 
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Indian bristle consignments in London Warehouse 
examined prior to sale 






painting and other industrial pur- 
poses. They are also put to 
• ■ A^arious- other uses, auz. AAuapping, 
stuffing and covering of cricket 
balls, quilts and mattresses, stitch- 
ing shoe soles, foot balls, etc. 

It is, hoAA^eA^er, only receaitly that 
the manufacture of brushes has 
’ receh^ed an impetus in India. A 
, feAv indigenous brush manufactur- 
ing units haA^'c sprung up here and 
, there, but the industry as such has 

Washing' of bristles 




not groAvn up on a big commercial 
scale. These units util izel mostly 
the smaller lengths of bristles, and 
though they produce all varieties 
of brushes, the standard of their 
AA^orkmanship is generally poor. 
Accurate figures are not available, , 
but it is estimated that organised 
brusliAAmre industry in the^countr}^ 
does not normallj- consume more 
than 10_per-ceht of the total bristle 
prociuction. There Avould " thus 
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kinds of brushes 


appear to be a big scope for the. 
development of- an up-to-date 
modern brnsli factory in India. 

EXPORTS 

Before world war II, China was 
the largest supplier of bristles to 
tlie Avorld -maidcet, followed by 
Russia and Indian- Jmt .. how the 
position is changed becansrofmon- 


availabnity of Cliinese and Rus- 
sian bristles. After the United 
Kingdom, the United >States of 
America now buys most of the 
workUs bristles. In 3951-52 India 
exported roughly 6,213 cwts. of 
{Canid, on joacje 30) 


By 

L. M. HIRA, 

Directorate of Marketing and 
Inspection; Ministry of Food and 
Agriculture 


Sortimncl bundling of bristles 


Grading and packing of bristles for export 
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By 

B. P. PAL, 

Director, LA.R.L, 
New Delhi 
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Research worker examines the ears oi: N. F, 710 in one of the pedigree seed plots 







so-called Pusa wheats bred at the Indian 
Agricultural Eesearch Institute when it was 
at Pusa in Bihar are well known. After tlu.it 
other wheats have been evolved which while main- 
taining high yield and quality possess a mucli greater 
measure of disease resistance, These -wheats are 
known as New Pusa or ^‘N.P.’’ wheats. This article 
describes four of them. Seed stocks of these wheats 
are at present limited but tliey are being multiplied 
by the States in which they have given tlie most pro- 
mising results. Tliose interested may write for 
further information to the Division of Botany r 
Indian Agricultural Eesearch . Institute, 'New Delhi. 




P. 710 


Among the outstanding characters of N.P. 710 is its 
high resistance to the loose smut diseas_e__(kilow^ 
kuhi) which plays such havoc with older varieties 
like Punjab C. 591, Kanpur 13 and Pusa 4. 

The variety, N.P. 710,^ has shown a surprising 
degree of adaptability to diverse conditions. It has 
beeji tested in comparative yield trials_at^ a. Jar ge 
number of places in the .wheat growing tracts of 
India and lias givenjiromising 'results in the States 
of Uttar Pradesh, Aladhya Bharat, Delhi and parts 
of Eajastha]!,' Hyderabad, Gujarat, Saurashtra, 
Bihar and West Bengal. This variety does parti- 
cularly 'well under irrigation, the yields obtained at 
Delhi and in its vicinity being 35 mauncls or more 
per acre. 


This variety has been bred by crossing N.P. 52 
with N.P. 165 and combines the good qualities of 
these two wheats. N.P. 52 is a well known old 
variety produced at the Indian Agricultural Eesearch 
Institute. N.P. 165 is another well known old variety 
having in its pedigree some valuable attributes of 
the famous Australian variety, federation 1 

The chief characters of N.P. 710 are high yield, 
good quality of grains and adaptability to a wide 
range' of conditions. It has an appreciable degree 
of tolerance to the rust disease (known as gcrua). 




N. P. 718 

The pedigree of this variety is the same as that 
of N.P. ’710. There are several outstanding charac- 
ters which are common for these two varieties. This 
wheat is fairly resistant to the yellow and brown 
rusts and highly resistant to loose smut, the latter 
character thus giving it a decided advantage over 
the old varieties which are highly susceptible to loose 
smut. Like N.P. 710, it also shows a considerable 
degree of tolerance to black rust. In maturity, how- 
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ever, it is a little earlier than N.P. 710. To the 
fanners in and around Delhi, it is a variety Avhieli 
'saves one irrigation’ and the cost tliereof, because 
of its early maturity. It has got a fairly strong 
straw so that it does not easily lodge even under 
conditions of irrigation. The results of yield trials 
in which this variety was included have clearly 
shown that it is a highly outstanding wheat for 
Rajasthan, Ajmer and Madhya Bharat. It also 
deserves further trial in some parts of the Punjab, 
Bihar and West Bengal. It has rapidly become a 
favourite wheat with the farmers of some villages in 
Delhi where it was introduced only two years ago 
and the heavy demand for tlie seed of this variety is 
gromi still heavier. 

N. P. 761 

This variety also has been bred by crossing 
N.P. 52 and N.P. 165. But while N.P. 710 and 
N.P. 718 were selected from the material that had 
been raised at New Delhi, N.P. 761 Avas the result of 
selection from the material of the same cross tliat 
had been raised at Pusa (Bihar). This variety has 
shown a moderate degree of resistance to rust attack. 
It is one of the very early maturing NeAV Pusa 
Avheats and by virtue of this character escapes 
damage due to black rust, if it is soAvn at the normal 
time. During the short period of five years since it 
has been included in comparative yield trials, 


N. P. 710 
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Crop of N. P. 770 in the hills of Himachal Pradesh 

N.P. 7(i.l lias .set up an e.KecJlent record in north Bihar. , 

It is also likely to be popular in Orissa where there 
is a premium on early maturity for wheat cultiva- 
tion. At the present time, N.P. 761 is being multi- 
plied in north Bihar and Orissa. It has also done 
^well in yield trials in eastei’u Uttar Pradesh. 

N. P. 775 

This variety owes its origin to a chance cross 
that had occurred in nature in the old variety, N.P. 4. 
Such crosses, as also sudden changes in the gene- 
tic constitution of existing varieties occur, though 
rarely, _ i}i nature. The plant breeder takes advan- 
tage of these natural phenomena, critically examines 
the new types thus produced, and if he finds any 
desirable characters in them, multiplies those plants 
for further testing and distribution. 

- - __N.P. 775 possesses a good degree of tolerance to 
the rusts, -particularly to black rust. Like the old 
wh e ats-it is, however, susceptible to loose smut. It 
iTTaiidy early in its maturity, has attractive grains 
and gives good yields. It has done excellently well 
in certain parts of Uttar Pradesh and consequently, .—4 
the Uttar Pradesh Department of Agriculture has 
included N.P. 775 in the list of recommended varie- 
ties for the State. It has been reported to be highly 
suitable for cultivation iu the Tarai region of Uttar 
Pradesh. The_ variety has also done well iu yield 
ti-ials in ' certain areas of the Punjab, south Bihar 

(Contcl. on page 32) 
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{OIIEBP inclusti',y in Lidia 
.^)toda.y occupies a very uii- 
^portant place amongst tlie 
livestock industries ami stands 
second only to the cattle iudnstiy. 
As the producer of a dollar earn- 
iuD,' commodity the importance of 
sheep becomes nnicinc. This being 
the case, the improvement and 
development of the various breeds 
of sheep as they exist now recinire 
immediate attention. lloivevon, 
the sheep industry is mostly in the 
hands of illiterate people ivho ai'e 
unable to take advantage of the 
present da}^ knowledge which will 
help them' breed their flocks on 
scientiflc lines to their advantage as 
Avell as that of the country at large_. 
This problem can easily be solved 
if xironiiscnous breeding amongst 
the village flocks is put aii end to. 
The importance of the sire had 
been realised long before the piin- 
ciples of scientific breeding and 
inheritance were made kiionn. 
“The sire is half the herd” is an 
old saying. The ram occupies a 
position of great importance since 
in a comparatively short time it 
can make or mar the whole flock. 
Great care, therefore, is necessary 
in the selection and management 
■’ of rams. 

SELECTION OF BAIVIS 


At the outset, the beginner in 


sheep breeding is confronted with 
the problem of the choice of a^ suit- 
able breed of ram. It should be 
borne in mind that, only that breed 
should be clioseh, which can thrive 
under the local conditions m the 
areas where it is proposed to. be 
utilized. If wool ])rodnctioii is the 
aim of the breeder, he has natu- 
ral ly to select fi'oni woolly types 
while the choice is to be made fiom 
inntton types of sheep if meat pro- 
duction is in view. 

AYhatever the breed, it is always 
desirable to obtain rams fioni a 
known pedigi’ee stud. In case this 
is not possible, rams may be ob- 
tained from any known well-bred 
flock in the area. It is false eco- 
nomy to go in for a ram without 
good parentage just because it is 
cheaper than one with known and 
good parentage. 

The constitution and vigoiir of a 
ram need sufficient emphasis. A 
good ram must have a strong and 
vigorous constitution and a mus- 
cular body. The legs should be 
.short with good bone and feet. 
The chest mn.st be broad and deep. 
The brisket (region below the neck 
between the forelimbs) must be 
wide and fleshy. The loins must 
be broad, and the cpiarters thick 
and full. There should be a pro- 
nounced thickness of firm flesh. 


Well-brecl Hissar-Dale ram 
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Above all, the ram should look 
masculine which is inclicatecl by a 
strong head and a heavy neck. 

The sex organs should be well 
developed. It is always preferable 
to get the semen examined for fer- 
tility. The ram may also be put to 
test service by getting an ewe in 
heat, since, not all rams apparently 
in good condition, are .necessarily 
good at stud. Earns of, wooolly 
breeds should, in addition, have a 
dense fleece of good quality cha- 
racteristic of the breed. ^ 

Earns with mouth defects in the 
form of overshot jaws (popularly 
knoAvn as 'parrot-mouthed' where 
the upper lip protrudes beyond the 
lower) or undershot jaws (lower 
lip protruding beyond the upper), 
with Aveak legs, poor constitution 
or Avith only one testicle must be 
avoided. 

MANAGEMENT OF RAMS 

Much of the success or failure of 
the farmer's enterprise is attribu- 
table to the management of rams. 
In most cases non-serving rams are 
the consequence of improper 
management. The feeding, method 
of breeding and general 'manage- 
ment, therefore, deserve particular 
attention. 

Breeding : The prevailing prac- 
tice in the villages is to let the rams 
remain Avith the eAves day and 
night throughout the year. This 
is an abominable ]n*actice and con- 
tributes in no small measure to the 
iiifertility and consequent decrease 
in lamb crop. Even the smaller 
number of lambs dropped is Aveak 
and poor in constitution. This 
ultimately loAvers the productive 
value o.f the flock. _..The- mating 
should be fi_xed"for a particular 
-silasdir'depending upon the period 
during Avhicli lambs are desired to 
be dropped. Even during the mat- 
ing season so fixed, rams should 
not be alloAved to remain Avith the 
CAves day and night. By remaining 
Avith the CAves all through, the rams 
indulge in excessive serAUces during 
the Avhole of the heat period in 
eAves. This Aveakens the rams and 
eA^entualiy loAvers the quality of 
semen. Besides, the rams might 
eA^en develop a temporary lack of 
interest for the cAves Avhich in turn 
Avill be reflected in the Ioav per- 
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Summer : 

Crushed griim 2 ])arts 

Wheat hrau ] part 

Salt 1 per eeui 

Wuifer : 

Crushed guar seed 2 i^arts 

Wheat brail 1 part 

Salt 1 per e 


1 part 
1 per cent 
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The average-sized ram may be 
given lialf to one pound of the 
grain mixture according to the 
existing grazing conditions. If 
grazing is in iilenty, half pound 
will be sufficient Avliile one pound 
of grain mixture with two to four 
pounds green fodder will be need- 
ed during periods of scanty graz- 
ing. Sterilised •bone-meal at the 
rate of oue-fourtli of an ounce per 
ram may be added to the grain 
mixture with advantage. An 
alternative concentrate mixture is : 


Typical Lohi ram 


centage of lamb crop. Further, the 
rams will tease the ewes during 
daytime thus interfering with their 
proper grazing. It is always 
desirable to allow the rams to 
remain with the ewes only- during 
night and separating them during 
day. This procedure allows a 
period of rest for the rams and also 
allows the ewes to graze properly 
Avithout interference. 

As far - as possible the flock 
should be divided into several 
groups of 40 to 50 ewes each, Avith 
one ram to head each group. Tins 
Avill not only enable the breeder to 
maintain proper records but Avill 
also help in'spotting out the ram ^s 
defects, if any, and^the ram ihay- 
thus be culled earl}’^ before its 
undesirable characteristics are 
transmitted to a larger number of 
eAves. Another point in favour of 
this practice is that the fighting 
anioiigst the u?ms js av^oided. 
Earns are- Tiable'''th fight' amongsr 
themselves and Avaste most of their 
time and energy when two or more 
of them arc put in the same pen. 
Rams are able to serve females at 
the age of eight to nine months but 
they should be alloAved to mate 
only from the age of 15 to 18 
months. Young rams should never 
be alloAved to serve more than 40 
eAves during the breeding season 
Avhile rams of four to six years of 
age may be alloAved up to 50 caa'cs. 
Ram lambs in the flock must be 
castrated soon after the^^ are AA^ean- 
ed in order to avoid indiscriminate 


breeding. 

When rams are given a change 
of place, it is a soimd practice to 
alloAv them to rest and to become 
acclimatized to their neAv eiiAuron- 
ment before being put to serAuce. 

Feeding: The feeding" of rams 
is no less important in the success 
of the enterprise. Good feed is the 
foundation for proper groAvth and 
upkeep of body tissues besides be- 
ing the main factor that is respon- 
sible for the production of enough 
number of viable spermatozoa. 

Rams must always be gh^en one 
pound of concentrates daily in 
addition to good grazing through- 
out the year. The following grain 
~i*ation as used on the Government 
LAe.sfock Farm, Hissar, may be 
adopted: 


Groundnut cake 
Rice bran 
Boiled horse STam 
Salt 

Sterilised bone-meal 


Special care is necessary for the 
rams from tAvo months prior to the 
commencement of the tupi^ing sea- 
son to bring them in perfect coiidi- 
tion. As the breeding season ap- 
proaches, the grain ration may be 
gradually increased to one and a 
half pounds daily in stages vithiu 
about a fortnight's time and this 
may be reduced to the normal 
ration after a month of the oijLset 
of the. mating season. It is good to 
provide millet seed upto <^ne- 
fourtli the total quantity in jthe 
concentrate mixture since it im- 
proves the quality and quantity of 
semen. In -short, the management 
programme should be such that the 
rams are improAfing tlnpughout 


ineri sheep 








tlie breeding season for this condi- 
tion is more favourable to the 
normal fiinetioning of tlie repro- 
ductive system than a satisfactory 
or falling condition. At the same 
time rams should not be allowed to 
become too fat but should be kept 
in condition through judicious 
daily exercise, if they are ]iot sent 
out for grazing. 

Control of •parasites: Although 
the nature of tlie menace of inter- 
nal and external parasites is not 
yet fully realised by flock owners, 
such parasites are mainl}^ respon- 
sible for the low condition of 
rams and the consequent low ferti- 
lity. Hence periodical dosing for 
internal parasites (worms) and 
dipping for external parasites 
(ticks, lice and mites) must find a 
place in the farm routine. 

Rams may be rid of the worms 
once in a month with the following 
mixture which has proved a good 
preventive at the Government 
Livestock Farm, Hissar: 

Oopjier sulphate 8 oz. 
Powdered mustard 4: „ 

Water, sufficient to make up 
three gallons 

The solution should be freshly 
prepared and the ingredients pro- 
perl}^ dissolved. Two to two and 


a half ounces of this mixture .may 
be administered to the rams ac- 
cording to their age and size. 

External parasites are dealt 
with b}^ dipping the sheep in a dis- 
infecting solution after four Aveeks 
of shearing. McDougalFs Sheep 
dip pOAvder or Cool^er^s non-arse- 
nical dip has been successfully 
used ill the Government Livestock 
Farm, Hissar. 

BloAA^-flies are also a ' commo}i 
menace and inay be avoided by 
crutehing and applying a suitable 
fly repellent. Crutehing, AAdiich 
should be carried out prior to the 
fl}^ season, is the clipping of hairs 
from around the tail doAAm to the 
back of the hocks along the inside 
of the thighs. 

The rams should not be used for 
service Avithin a period of tAvo 
months of their recovering from ill- 
nesses such as bloAv-fly strike, foot 
rot or any fever that might liaA^e 
loAvered their fertility. 

Rams should neither be grazed 
nor driven long distances cluring 
the hottest part of the day; they 
should be folded in a cool and 
shady place during the liot period 
of the day to avoid their fertility 
being affected. They should only 


be giaized in paddocks Avith plenty 
of nutritious green feed, adequate 
s 1 1 a (1 e a n d go 0 d . Avat er . 

Ample exercise should be en- 
couraged to maintain proper appe- 
tite and condition. Rams recei\^- 
ing adequate amount of exercise 
Avill produce, on an average, larger 
ejaculates containing more sperms 
of better quality. They Avill also 
be more active and AAdll render 
more services in a given interval of 
time. 

All dirty pieces of hair and aauoI 
around the prepuce should be 
clipped a AA^eek before the start of 
the breeding season. In the case 
of young rams put for service for 
the first time, it is Avell to AAmtch 
them at stud for a Aveek in order to 
see 'Avhether they carry on service 
properly. The semen of such 
young rams may also be got exa- 
mined, before putting them AAuth 
the eAA^es. 

The overgroAvth of hoofs in 
rams must be pared off and the feet 
prepared proper]}^ before the 
breeding season. 

The attention paid to these 
details in the management pro- 
gramme Avill certainly bring ample 
returns to the farmers, in the form 
of more and better lambs. 


POTATO DISEASES AND THEIR CONTROL 
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per acre towards the cost of the 
spraying. Bordeaux mixture (cop- 
per sulphate and lime solution) 
and Diathane-D-14 AA^ere also found 
to be equally effective for control- 
ling the disease. 

As the tubers are also attacked 
by spores from blighted tops, it 
Avill be useful to give a good earth- 
ing up to the plants so as not to 
expose the tubers, and to harvest 
the tubers after removing the 
haulms or after they have com- 
pletely dried up. 

Cercospora leaf spot and stem 
canker This disease is caused by 
a species of Cercospora, In the 
plains, particularly in Bihar, the 
disease symptoms appear in the 
field during the second half of - 
December as brown spots AAdiich 
later enlarge with a AAdiitish centre. 
At first the spots are seen only in 
the loAAmr maturing leaves but gra- 
dually appear also in the young 
leaves. The chief damage incited 
by this fungus is to the stem AAdiere 
small linear brown cankers appear 
AAdiich graduall}^ coalesce and cause 


the falling apart of the stems. 
The plants affected by Cercospora, 
sp. sliOAV premature dyiiig resem- 
bling plants at maturity. It is, 
lioAvever, noticed that some varie- 
ties are more susceptible than 
others to this disease. 

Control measures : - Sprajdhg 
AAuth fungicide such as Diathane, 
Perenox or JBoixleaux mixture once 
or tAAdee'diiriiig the groAAffh of the 
crop, has given a fair amount of 
control over the disease. 

Cercospora concors (Gasp.) 
Sace. was found to produce violet 
inildeAA^y groAvth on jtlm vehtfal 
leaf surface incitiiig the peeling 
and early defoliation of the leaves 
at _^BhoAvali, Simla and Kufri 
“areas. This disease, hoAA^ever, AAms 
not Amry .severe. 

WILT DISEASES 

Bacterial AAult and brown rot : 

This disease caused by a bacterium, 
Pseudomanas solanacearwn E.F.S., 
is of great impoiffance in the hill 
areas of Nilgiris and Kumaun. In 
the latter area severe epiphytotics 


{Confd. from page 14) 

of this disease occur almost every 
year causing considerable damage 
to the crop. In the plains, the 
disease is brought along with the 
tubers obtained from the hills for 
] ate planting ( hatwa , planting ) . 
Tlie.xlisease incidence in the Avinter 
crop. groAAui in the plains depends 
on the percentage of infected tubers 
in the seed. In the plains of West 
Bengal this disease is said to 
be fairly scA^ere. In Patna City 
AAdiich is an imiiortant seed-groAV- 
ing area indBihar,- two to tfive per 
cent of the plants in the Icahvd 
crop Avas noticed to be affected 
AAuth bacterial wilt and broAvn rot 
every year. The occurrence of this 
disease is also reported from Bom- 
bay and Mysore. The disease Avas 
o.bserA^ed for the first time in June, 
1951, in some of the AAdlting plants 
in Simla. 

There has been some confusion 
Avith regard to the organism caus- 
ing this disease, viz. P. solanacea- 
runiy AAuth another bacterium, 
viz. Corynehacterium sepedoni- 
cunij (Spieck and Kotth.) Avhich 


oaiisos liiuMoriiU wilt nwd riuj‘ rut. 
rho Is'Uioi' Uisuuso is kuuwu ui 
wesiorn uimntrios, A fuirly wulr 
survey i\\u\ th^tniUHl stuily hnvr 
voveaUHl that Iht' riuy rot' barto^ 
vhim is nut» so tar. otwouuteivd iu 
India. 

The tirst syvuptiuu of the disease 
is ibe loss (vf turjyidity of the top 
loaves whieh show a wiltiup- duriipa’ 
the hottest parts td* the day. 
Atteeied pails, lu>wi'ver. reeovov 
diirin^^ the uijrht but the wiUiiyu- 
beeoiues uu^ru- prououueed as tlie 
disease ])rogTessos until finally the 
entire plant Avilfs away and dies. 
The vasenlar bundles in the stems, 
roots and stolons turn browiii^cUid 
the brown Tmlonr is (inally uotieed 
on the onter sniTnee ol these parts, 
Wlien the vase\ilar bundles of! the 
aiteeted parts are eui, the baeteria 
ooze from them as a white slimy 
mass. AViltin^' 'usually starts wheii 
the tubers are beiu^' formed and if 
tubers from atfeeted ])lauts are eut 
and examined, there is usually a 
discoloured ring in the region of 
the vascular buiulle.s. Plants with 
their tops killed by brown rot may. 
however, bear liealthy as well as 
diseased tubers and sometimes 
plants sliowing no sign of the 
disease in tlieir tops may produce 
diseased tubers. The atxeeted 
tubers left in the ground continue 
to decay. There is also a consider- 
able loss , of atfeeted tubers iu 
storage, which is accentuated by 
other invading, rot-causing orga- 
nisms. 

Control measures: The disease 
is carried b}’ the tubers and tlie 
disease-causing organism is cilso 
able to infect the ' plants Jroni.fhe 
soil. Be.sides, there are also other 
hc^t plants for this organism, from 
which Inf ectioap may spread. One 
way to avoid the disease is To. plant 
cut tubers, wherever possible, after 
making sure that they are freA 
from disease. Clean cultivation 
witli no Aveeds in the field Avill also 
help in keeping doAra the disease. 
As regards soil infeetion, AA*hile it 
is possible that it may be a factor 
in the hills, it is not likely to be so 
in the plains AAdiere the summer 
temperatures are very high. Ex- 
periments are under Avay in the 
Potato Multiplication Substation. 
BhoAvali, in the Kumaun hills, for 
controlling the disease by siiitabh* 
soil amendments. 

The main source for the spread 
of infection of bacterial Avilt and 


brown roi: is rho cur-cnig hupiorooiit 
use^l tor cUbtuig pocanotfs.. 'wuf re- 
eve r cut potatoes are planted as 
in the case of rho soconi crop ui 
the plains and tho 'na.in ifrop in "in 
lulls: the cuia:iag: inipLfinmr., if 
used to cut a hoairhy rnh«fi:.. after 
eutcing a diseased rnhtfr,. will 
infect rho lormor.. In foreitn 
eountries the entring iniDdnrtnr is 
disinfected by dipping fr in mor- 
curic cMorido. 1 roOO soLU-nn. Bn- 
[>erimeuts carried onr ar rbf Cen- 
rial t Oiaiio hesearcit i t’shtott t<' 
luiA'e shown thar cnnarmetiL spnef 
can be used wirh rbr samf onecr 
as luercnric chiorid'f soliiidjn for 
disinfecting rho entrimr hnDlomnir. 
The use of dmatmed spit in can 
be preferred becanse u, is eas'Ty 
aA-ailable and harniloss., 

BIack_ ^nrL:- This disease also 
called Khizoctonfa canker,, is cai.is- 
ed by ^ruhTyrd^Knel c.. 

On poraroes., rho tmaiis lotiiis 
entirely superficial brownish black 
bodies wliicli cdo'Sely adhere ro rh-: 
skill: they may be- as small as a 
pill head or larger.. Th:ise bt^tlies 
Ivticum as sclororia.. are compos'd 
of a mass of compacr niycoliai 
threads rep.resenring rho- resning 
stage ox the riiiigtis.. Xiie sciere'ria. 
ou the tubers are harmless to the 
tuber at this stage- bnt give if a 
bad appearance.- However., Avhen 
aiieeted tubers are planted., the 
fungus gro'ws out ami kills tho 
sprouts. It also arracks, the rt.-ons.. 
stolons and tubers of the nevv crop.. 
Cankers occasionally <ieveLjp on 
the older plants- and the co-IIar p«}r^ 
lion is girdled. This interferes 
with the d.:''-\vnvtard mo^Awiii'.mr of 
_th:e elaborated footl material into 
the roerr. and tubers.. As a resnlt.. 
the buds at the base- of the pla.nt 
enlarge to thi- size of small rubers 
and give- rise to rohatr are- kno'wn 
as ‘cieriaL rubers .. Ihe- IcaAVrs 
become yeUow or rediisUryellow 
ami show a tendon ry re roll and 
becoimr crinMod. Many of rlie 
anected plants -idrimarely' wiJx.. 
IVlien the dheased" phinxs art^ 
pulled out the- rneers appear- 
clustered (''U shnt sroh)ns mean roe 
surface of the groiimd. This 
disease was fbnni to be- fair A wiiA-^ 
spread on inanw ArartetK^. ami 
hybrids grovnt ar the- Insrimre.- It 
was also: fonmi m cinrtAmrors 
crops. There was., however., consn 
(lerable varrathn in the degree- 'd 
incidence of the aTseasi ' oix tire 
ditiereiit Ararhths. The perfect 
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Production of quality crops, 
vegetables and fruits requires 
sound disease control measures. 

DITHANE a synthetic organic 
fungicide, simplifies your dust 
or spray schedule, sui'e and 
safe organic fungicide to help 
you grow finer quality crops. 

DITHANE offers you : 

One single product for satisfac- 
tory control of major diseases 
of Potatoes, Tomatoes and 
other Vegetables, blue mould 
and other diseases of Tobacco, 
downy mildew of Grapes, dis- 
eases of Fruit Trees, leaf-fall 
and black thread of Hevea, 
etc.; 

Freedom from bothersome split- 
schedule spraying; 

Low per-acre cost; 

Safety to blossoms, fruit and 
foliage; 

High yields of fine quality crops; 

Dependable protection under 
variable weather conditions; 

No clogging or corrosion troubles 
with 1 i q u i d — sprays, free- 
flowing, non-lumpy dusts. 

KATHON 2, 4-D DEPENDABLE 
WEED KILLERS : 

Like all other agricultural che- 
micals of Rohm & Haas Co., 
KATHON weed killers have 
been thoroughly tested . and 
commercially proved. Where 
the problem is one of easy- to - 
kill annual weeds, the amine 
salt KATHON M-7 is the 
logical answer. KATHON 
E-40, contains a higher per- 
centage of isopropyl ester of 2, 
4-D. It sticks to plants, rain 
or shine, and it is effective 
during very dry or very wet 
weather. 

iiiiiTLAi (i ■ 

OiliTEi 

11, Sprott Road 
Ballard Estate 
BOMBAY 1. 
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stage (basidial stage) of the fungus 
sometimes occurs as white powdery 
coating on the basal portion of the 
stem. 

Control measures : Tubers free 
from Bhizoctonia infection should 
be planted or slightly affected 
tubers may be planted after treat- 
ing them with a fungicide which 
kills the fungus but not the tubers. 
One part of formalin in 120 parts 
of water is taken and the whole 
tubers with the sclerotia are dip- 
ped in the solution for about 11 
hours. After this the tubers are 
taken out, dried and planted. 
In Avestern countries, tubers are 
treated with mercuric chloride 
before planting. A solution of 
one part of mercuric chloride to 
1,000 parts of Avater is generally 
used. The potato tubers are treat- 
ed in this solution for 30 minutes 
to tAvo hours. It should be remem- 
bered that mercuric chloride is 
A^ery poisonous and should be used 
Avith A^ery great care. Unused solu- 
tions should be buried and treated 
tubers should be stored separately 
Avith no possibility of their being 
mixed Avith potatoes for human 
consumption or for livestock 
feeding. 

Ozonium wilt : This is a ncAV 
disease recorded for the first time 
in India. It is caused by a fungus 
knoAAni as Ozonium tcxamim \av 
loarasiticnm. Tliis Avas noticed to 
occur in restricted areas in Patna, 
Simla and BhoAvali. In Patna 
City, about one per cent of the 
plants in the cultivators^ fields Avas 
noticed to be affected AAnth the 
disease ; at Niglat in BhoAAuli, 
Uttar Pradesh, about three per. 
cent of the plants of the Auriety, 
Magestic, Avas found affected in 
1950. 

The . diseased plants can be re- 
cognised in the field by their stunt- 
ed groAvth and pale colour. The 
loAA^er leaves turn yelloAv first, fol- 
lowed gradually by the_Joss of tur- 
gidity of the haulms and ultimate- 
ly Avilting of the entire plant. 
When the Aliseased plants are pull- 
ed out and examined near the col- 
lar region, the thick strands of 
hyi^hae of the fungus developing 
]uimerous tin^^ mustard-like bodies 
(sclerotia), may be seen. In the 
soil, all round the plant, the fun- 
gus develops Avhite rope-like struc- 
tures called the rizoinorph on 
Avhich the ■ sclerotial bodies* are 
attached. 


Since it is possible that the 
disease may develop into serious 
proportions, studies Avere in pro- 
gress at the Central Potato Re- 
search Institute to develop con- 
trol measures for it. As the 
fungus is soil borne, the control 
measure that can be recommended, 
at present, consists of pulling out 
the diseased plants and carefully 
destroying the portions bearing 
the fruit bodies and disinfecting 
the soil round about the plant in 
order to kill the hyphal strands 
and sclerotia in the soil. For this 
purpose the soil may be treated 
Avith 1 : 1,000 mercuric chloride 
solution. This Avill have, hoAvever, 
to be done Avith great care as mer- 
curic chloride is a virulent poison. 

STORAGE DISEASES 

Charcoal rot : This is a major 
disease of potatoes in the plains of 
North India. It has been noticed 
to cause severe losses in stores in 
the Patna City area. The extent 
of loss due to this disease may be 
upto 50 per cent or more. 

The disease is incited by Maero- 
phomiua phaseoU (Mabl.) Ashby, 
a soil inhabiting fungus which 
makes rapid groAAdh under warm 
Aveatlier conditions. . The tubers 
get infected in the field during the 
growhig season but the disease 
symptoms appear during storage. 
The diseased tubers shoAV black 
patches at first aiid graduaUy the 
discolouration spreads to the Avhole 
tuber. Tlie eyes are killed and in 
due course the tuber becomes con- 
verted into a black, foul-sinelling 
'mass. Usually the charcoal rot 
affected tubers iire-fouiid associat- 
ed -AA’itli- a bacterium knoAvn as 
Bacillus polymixa Avhich enhances 
the rate of decay of the tubers. in 
.storage; tlm tubers -iiv-sueh cases 
become 'soft and pulp}'^ and exude 
an amber-coloured frothy mass. 

Control measures : As a result of 
studies carried out at the Central 
Potato Research Institute, it was 
noticed that the extent of infec- 
tion in the field Avas mainly related 
to the time of harvest of the tubers. 
Experiments carried out during 
1950-51 shoAA^ed that AAdiile tubers 
harvested by about the end of 
February shoAved a rottage of 
about 10 per cent in the stores, 
those harvested progressively later 
shoAAud correspondingly increased 
losses in stores; those' harvested by 
the end of ' April showed the 
highest percentage of loss amount- 


iug to a>s inucb as (U) j^er oont and 
more; in later harvCvSt the tubers 
showed more severe infection and 
rottage in the held itself. Since 
the activity of the fnngns is 
favoured by warm weather condi- 
tions it is recommended that the 
tubers should be liarvested when 
the weather conditions are compa- 
ratively cool. In Bihai\. it has been 
found that liarvesting before the 
beginning of Slarch considerably 
reduces tlie loss due to this orga- 
jiism. It was also noticed that har- 
vesting the crop at about this time 
does, not affect the yield as tlic 
tubers do not increase in size very 
much after this time. 

■ Studies on the relative resistance 
of varieties to this organism were 
also undertaken both by field ex- 
periments and by inoculatioii tests 
using a large number of varieties 
and species. While a majority of 
tlie material was found to be sus- 
ceptible to the disease to varying 
degrees, a few varieties including 
certain clones of Solanuni cha- 
oocnse, a species obtained from 
South America, have been found to 
be. resistant or immune to the 
fungus. These are being made 
use of for breeding resistant com- 
mercial varieties. 

Other storage diseases : Bacillus 
■polymixay a bacterium, as already 
mentioned, was usually associated 
with charcoal rot fungus and 
found to hasten rotting of potatoes 
in stores ; the affected tubers 
become soft and pulpy. Fi/thiiim 
nltimum was also noticed to cause 
the leak disease of potato in tlie 
late harvested potatoes in stores. 
Both these organisms are wound 
parasites. In cases where these 
diseases are prevalent, the rotting 
tubers should be removed and -the, 
rest of the tubers treated with 
1 : 120 formalin and dried in the 
sun before storage. 

Another storage disease which 
was noticed to be of not major im- 
portance is the dr 3' rot. This 
disease is incited by the fungus 
Fusarium coeruleum (Lib.) Sacc. 
The infection starts at one end of 
the tuber, first apj)earing as a 
depression. In due course the 
entire tnher or only a portion 
becomes converted into a hard 
wrinkled mass. On the diseased 
portions small white button-shaped 
bodies are prodxi^d which on cut- 
ting appear pale blue- inside7 ...The . 
spores of the fungus are -produced 


on these bodies. Since the fungus 
spores are carried from one tuber 
to another in the store, saiiitain' 
method of storage is essential. 
This consists of disinfecting the 
godowns and the containers (bas- 
kets, etc.) with 1:120 formalin 
solution before storage. The 
tubers are also treated with the 
same solution before storage. 
TUBER DISEASES 

]\Iention ma.3’ be made here of 
two diseases which cause rough 
lesions on the tuber surface and 
disfiguration of the potatoes. TIica* 
arc the common scab caused by 
Slre-ptomyces scaiics and the 
powderA' scab caused bA' Sponyos- 
pora snhierranca. These diseases 
are not, howeA’er, A^ery common ha 
India and ouIa- sporadic cases of 
infection have been obserA-ed. The 
common scab was noticed in tubers 
harvested at the Potato Multiplica- 
tion Substation, BhoAvah, and the 
powdery scab in tubers receh-ed 
from Himachal Pradesh. 

The first sign of infection Avitla 
Bireptomyces scabies is the dcA’e- 
lopment of small, scattered, irregu- 
lar spots on the tiibens at the 
lenticels or breathing pores. These 
spots later increase in size until 
raised scabs or pustules are pro- 
duced. In slight attacks, tlie 
scabs remain separate but in 
severe eases they coalesce and 
cover practically^ the entire tuber 
sni’faee with a superficial eorky^ 
tissue. 

The common scab organism is 
carried from one season to another 
in the scabby spots on the tuber : it 
can also infect the tnher from the 
soil. Common scab is partienlarlA’ 
severe in alkaline soils. Seed treat- 
ment with fnngieide.s and avoidance 
of too much alkalinity of the soil 
--are knoAvn to check the disease. 

The . powdeiy scab somewhat 
resembles the common scab but the 
indiAddnal spots' are nearly cir- 
cular and smaller. The open 
pustules are filled with brown 
powdery- mass of spores. The 
causal organism also litres in the 
soil and mfects- the tubers during 
their growth. Affected tubers 
should not be used for seed pur- 
poses and long rotations are recom- 
mended for ridding the soil of in- 
fection. 

DEGENERATION DISEASES 
(VIRUS DISEASES) 

This - is a group * of diseases. 

whidi causes 'the degeneration of 


potato varieties. The diseases are 
caused hyy ultra-mi eroscopie bodies 
which are. carried by the seed 
tuber from generation to genera- 
tion. It is not possible to detect 
the presence of these bodies in the 
seed tuber. The only way to detect 
them is by^ the disease symptoms 
Avhicli they produce on the gr(>Av- 
ing 2a] ant. Althongh there are a 
number of virus diseases affecting 
l)otatoes, only- a fcAv are of 2)ract i- 
cal iiniaortanee in our coiuitry'. 
Tiuy may" b(‘. broadly' classified :is 
'mosaic/ and 'leaf roll/ The 
former are caused by' viruses 
designated as 'X / 'Y' and 'A' and 
the latter by the 'leaf rolP Anriis. 
Virus 'X' itself I'l^’^'cluces mild 
s.ymi'itoins on the 2.)lants, such as a 
faint mottling of leaA'es (inter- 
locking light and dark green areas 
on the surface) together with occa- 
sional crinkling of margins. This 
disease is fairly^ Avidesiaread in all 
the i^otato varieties. It, hoAveA'er, 
incites severe symptoms in combi- 
nation A^fth other Auruses such as 
'A’ and 'Y’. With Aurns 'Y’ it i^ro- 
dnees 'rugose mosaic’ and AA'ith 'A’ 
severe 'crinkle’. The plants affected 
Avith rugose mosaic are normally' 
stunted Avith the leaA-es markedly' 
corrugated between the A^eins: the 
leaves are also distorted Avith down- 
Avard curly margins. Plants affect- 
ed with 'crinkle’ show conspicnous 
blotchy mottling of leaves whieli 
are also very much crinkled. 
Yirnses ‘Y’ and 'A’, althongh dis- 
tinct entities, are closely- similar. 
Yirns 'Y’ is more imi^ortant and 
causes from mild to severe mosaic 
deiaeiiding on the A'ariety. It also 
causes what is known as leaf droj-) 
streak as a current y'ear’s infection. 
In this ease, the infection starts as 
sliort dark streaks on the veins on 
the nnder-side of the leaA-es; these 
streaks siDread and ultimately' kill 
the v'hole leaf which then hangs 
doAvn attached to the i^lant. By' 
itself virus 'A’ is not veiy im- 
portant but incites seA'ere synnxa- 
toms, as already x^ointed out, hi 
combination Avith Aurns 'X’. The 
plants affected Avith leaf roll haA^e 
generally a stiff, erect or staring 
habit; their leaves are thickened 
and rolled niDwards unlike normal 
plants which have flat and flexible 
leaves. The leaf mil aft’ected 
Xolants are generally^ dwarfed and 
produce, a g rattling sound when 
shaken thereby showing' the- brittle 
nature of the leaves. 


Tlie above diseases are fairly 
widespread in all our varieties and 
they are spread from diseased to 
healthy plants in the field l)y 
means of insect vectors, known as 
aphids; the green fly, Myzus por- 
sicaej which belongs to this group, 
is the princii^al vector. Virus 
liowever, is known to be transmit- 
ted in the field b^^ contact of 
diseased and healthy, potato 
foliage j it is not known to be 
transmitted by insects. 

Virus affected plants are known 
to give considerably reduced yields. 
The reduction in yield resulting 
from infection with- leaf roll ami 
severe mosaic is very much more 
than with the mild mosaic caused 
by virus ‘X'. In the former case, 
the reductio]! in yield may be as 
much as 90 per cent depending on 
the variety and the severity of tlui 
i]ifection. >Sincc the infectioji 
si^reads in the field from diseased 
to healthy plants rapidly by means 
of insect vectors, tlie crop may 
degenerate in a few years, if steps 
arc not taken to prevent the spread 
of this disease in tln^ field. Actual- 
ly the seeds used by most of our 
cultivators are heavily . infected 
with the result that the yields are 
very low. 


Control mecmirci ^ : ’ Since it is 
not possible to cure virus diseased 
potato plants, it is necessary to 
undertake measures to avoid these 
diseases by means of preventive 
measures. The preventive mea- 
sures consist of the following: 

(1) The initial seed used must 
be. free from Aurus diseases. 

(2) Subsequent seed must be 
multiplied under conditioiis of 
disease-freedom so as to avoid the 
progressive accumulation of these 
diseases in the seed stock. The 
seed plots for tliis purpose must 
be situated in an isolated spot, far 
away from other potato crops 
whicli may carry infection. These 
plots should ]iot liave grown i)ota- 
toes in the previous year so as to 
avoid ‘ground keepers^ (left over 
potatoes of the previous year) 
wliich.may act as sources of iiifee- 
tiou. The plants, when they are 
about 6-9 ins. higli, should be 
examined and all those showing 
severe symptoms of virus diseases 
should be x^ulled out and burnt. 
.It is important that this ‘roguing’ 
should be done early when the 
plants are small as it Avill be easy 
to remove them at this stage and 
as the}^ Avill not have formed any 
tubers which if left inside the 


ground will again act as sources of 
infection. 

(3) It will be better to locate 
the seed-plots in areas where there 
is less or no incidence of axfiuds. 
Such places are available at high 
elevations in the hills. ' However, 
fairly disease-free stocks could also 
be raised in the plains if the seed 
plots are 'located in an isolated 
place and rigorous roguing of .the 
crops is done to eliminate., all in- 
fected plants, for it is only the 
combination of insect A^ectors and 
infected plants that, can spread the 
disease. The absence of. one or- the 
other will, not spread the disease. 

In all foreign countries, -seed 
certification -organizations , - are 
functioning Asdncli undertake to 
inspect the growing crops and 
issue certificates of freedom from 
disease for the seed-. Certified seed 
has better croi^ping capacity aiid 
gives greater returns than the un- 
certified seed. In our owii country, 
the cultivators are becoming moi.'e 
and more virus-cojiscious and the 
State Departments are x)aying at^ 
tention to seed certificatioji and 
supply of disease-free seed to culti- 
vators. 

{ConicL on page 28) ■ 
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1949-50 

Sh, RataJi Prakash 
Yield: 6S7 mds. 
per acre 


I950-5I 

Sh. Madho Kirpal 
Yield: 129 mds. 
per acre 


1951-52 

. ' Sh. Jai Pal C.hnndro 

mdsl . 

-■ per acre 






Featured alongside are three ‘KrishI Pandits’ — winners of first 
prizes in the All India Potato Crop Competitions in 
1 949-50;'; 1950-5 1 and 1951-52, who used Sickle. 

Brand Fertilisers for growing their prize crops. 

Follow the lead of these successful farmers . . . 

and use Sickle Brand Fertilisers on your . * 

land for' bigger and better crops. 


Specific .Sickle brand Fertiliser Mixtures 
ore available for cereals, sugarcane, 
potatoes, tobacco, chillies and garden crops. 
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TECALEWilToffers a full con- 
sulting engineer’s service, 
free of cost, on all matters 
pertaining to the design and 
installation of equipment. 
From the simplest Grease 
Nipple to Mobile plant for 
the Damodar Valley Scheme ; 
for servicing Tractors or for 
lubricating Tea Machinery ; 
for the Sindri Project or 
for. Rolling Mills, Tecalemit 
Equipment is available to 
meet every problem. 


1'eCALEMiT (INDIA) LTD. 

HEAD OFFICE: P. O. BOX I90, CALCUTTA 
ALSO.AT P. O. BOX 225. BOMBAY, 

P. O. BOX 228. MADRAS 
L. I3 CONNAUGHT CIRCUSV'nEW DELHI 





For Economy & Dependability 

insist on 

“COCKSHUTT” Farm Equipment 




Model ••20” 

(30.45 B.H.P.) 

Model "30” 

(32.95 B.H.P.) 


I 





Model 'MO” 
(45.59 B.H.P.) 


Model "50” 

(57.81 B.H.P.) 


A COMPLETE L3WE OF MODERN 
FARM EQUIPMENT 

Tractors, 4 power sizes, 26 models (Diesel 
Powerine, Gasoline) e Tractor Mounted Equip- 
ment 0 Ploughs e Harrows e Cultivators 
e Tiller Combines (Harrow- ploughs) e Self- 
propelled ''Drive-O-Matic” Combines e Manure 
Spreaders © Seeding, Planting and Fertilizing 
Machines e Haying Equipment © Sugar-cane, 
Sugar-Beet, Tobacco and Peanut-cultivators etc. 


K..pM.ad r?rc^f?n'7gp-nn^n'T7'fY 

With ^ L.J lJ u3 i:J 

Designed Right, Built Right and Priced Right for 
Modern Power Farming, 


K 5 H Serving farmers throughout 

the world for 114 years. 

Sole Distributors 

Tii SDaMU BDfflPAJllf Lia3"E0 

P. B. No. 1081 P. B. No. !39 P. B. No. ! 107 P. B. No. 109 
Bombay. Calcutta.- Delhi. Madras. 

APPLiCATIQN-S. FOR DEALERSHIP INVITED 








POTATO DISEASES AND THEIR CONTROL 


Inactwation of leaf roll viru .^ : 
Our olxservatioiis at tlio Central 
Potato Eeseareli Institute, Patna, 
during tlie past two years showed 
tliat the incidence ot leaf roll in 
crops raised from seed stored in 
the ordinary stores from March- 
Ai^ril to Septemher-Octoher, show- 
ed very mncli less or practically no 
incidence of leaf roll compared to 
those raised from seed stored in 
the cold store for the same period. 
This was presumably due to the 
inactivation of the leaf roll virus 
in infected tubers stored in the 
ordinary stores by the high tem- 
X^eratures that p)revail during sum- 
mer. With a view to confirming, 
this presumption, exxmrimeiits 
were conducted during 1952-53. 
Tubers from a number of indivi- 
dual plants severely infected vdth 
leaf roll were harvested seiparately 
in Marcli, 1952, and half the pro- 
duce from each plant was stored in 
the cold store and the other half 
in the ordinary store in the labo- 
ratory. The tubers from the two 
lots, viz. one lot stored in the cold 
store and the other in the ordi- 
nary store, were planted side by 
side during October, 1952,- The 
seed from 36 plants was ' planted 
in the above manner. It was notic- 
ed that while all the plants emerg- 
ing from the tubers stored in the 
eold store, showed severe infection 
with leaf roll virus, those arising 
from the tubers stored in the ordi- 
nary store were apparently, very 
liealthy; the yield from tlie affect- 
ed plants averaged 4.5 oz. per 
plant while that from the healtliy 
plants was 8.9 oz. per plant. This 
finding offers the possibility of 
devising measures for inactivating 
the leaf roll, virus in seed potatoes 
by suitable thermal treatment. 
Investigation on this aspect is 
receiving attention at the Institute. 

DISEASES DUE TO NON-PARA- 

SITIC CAUSES 

In this group of diseases are in- 
cluded those that seem to be duet- 
to unfavourable weather condi- 
tions or other causes and are not 
loioTOi to be caused by any virus, 
fungus, bacterium or insect. 

Internal brown’ spot": ' This dis- ^ 
ease is characterised by irregu- • 
lar or concentric dry brown spots, 
scattered through the , flesh of the 
potato. These spots consist of a 
group of dead* cells free from bac- 
teria and fungi. This disease was 


iioticed in tubers of Darjeeling 
Red Round grown at Netarliat in 
Biliar and in tliosc of Up-to-date 
grown in Himachal Pradesh. Tlie 
presence of such spots in the tuber 
reduces the cpiality of the product. 
Not much is known about the 
cause of this trouble but it is 
believed that it may be caused by 
unfavourable weather conditions 
leading to continuous drought 
during tuber formation followed 
by flooding late in the growing- 
season or due to lack of certain 
minor elements in the soil. Preli- 
minary studies have indicated that 
the former is a likely cause for the 
production of affected tubers. 

Mechanical injuries : In certain 
fields which were badly infested 
with Aveeds, tubers Avith canker-like 
depressions on the surface Avere 
obtained. These result from the 
stolons and leaves of grasses and 
Cypertts penetrating right across 
the flesh of tlie. tuber. Apart from 
the reduced commercial value of 
these tubers the wounding predis- 
poses them , to infection by rot- 
causing fungi. To avoid such 
tubers from being formed, the 
fields should be kept free from 
weeds, particularly grasses. 
PREPARATJON OF FUNGICIDES 
Bordeauoy onixture: The ingre- 
dients required for 100 gallons of 
the mixture Avhich Avoiild be 
enough for spraying approximate- 
ly one acre, are as folloAvs: 

10 lb. copper sulphate (blue 
stone) 

10 lb. quick lime 
100 gallons Avater 
The requisite quantity of copper 
sulphate crystals is at first dis- 
solved in sufficient quantit}^ of 
Avater. As coi)per sulphate goes 
into solution rather sloAvly it Avlll' 
be useful to suspend the crystals in 
a sack or a coar^e^doth bag in 
Avater contained in a Avooden cask. 
If left to stan^overnight, all the 
crystals will have dissolved and 
..after stirring the solution, it 
should be made upto 90 gallons by 
adding the necessary quantity of 
Avater. Ten i^ounds of quick lime 
are slaked in a small quantity of 
water* in* another "vessel and the 
solution is made upto 10 gallons 
by the addition of Avater. The two 
solutions are mixed together and 
stirred vigorously. . The resulting 
mixture ^(Bordeaux mixture) has a 
milk}^ blue colour and is ready for 


{ConUL fnmt page 2G) 

use. So long as the solutions are 
not mixed they Avill keep indefi- 
nitely but once mixed, the mixture 
should be used Avithin 24 hours as 
otherwise it tends to form i^reci- 
pitates on standing and becomes 
Avorthless. If, however, it is found 
necessary to store the mixture 
oA^ernight, two pounds of (jur may 
be added to 100 gallons of the mix- 
ture. 

As acid copper corrodes metallic 
vessels, AVOoden or earthen A^essels 
should be used for making the cop- 
per sulphate solution; if metallic 
vessels are alone available, they 
should be Avell-coated Avith asphalt 
or painted A\dth Avhite lead. Free 
copper in the mixture may cause 
scA^ere scorching of the potato 
leaves, and if it is xoresent in the 
mixture it should be corrected by 
the addition of more hydrated 
lime. It has been found that the 
addition of 5 oz. of linseed oil to 
every 50 gallons of tlie mixture 
acts as a good spreader; the lin- 
seed oil should, however, be 
thoroughly mixed Avith the solution 
to form an emulsion. 

Berenoxi This is a proprietary 
product of the Imperial Chemical 
Industries, England. It is in tJie 
form of a brownish poAvder. The 
iiigredients for 100 gallons of the 
spray mixture are as follows : 

S'i* lb. Perenox (powder) 

100 gallons water- 

The requisite quantity of Pere- 
nox is dissolved in 100 gallons of 
water and the solution is ready for 
use. In places where, after spray- 
ing, the mixture is likely to be 
Avashed off by rains, it is useful to 
add a sticker to . the solution. 
Rosin-soda emulsion acts as a 
sticker and- spreadeix The follow- 
ing’^ 'are the ingredients if the 
sticker is to be included in the 
mixture.. 

Ibh Perenox (powder) 

2 lb. Rosin 
1 lb. Soda ash 
100 gallons Avater — — . . 

It is necessary to secure a 
thorough emulsion of rosin in soda. 
This can be accomplished by add- 
ing the soda ash in: one gallon of 
water and boiling the solution; to 
this boiling solution is added 
poAvdered rosin keeping the solu- 
tion Augorously stirred for about 
10-20 minutes so as to obtain a 
uniform and viscid emulsion. The 
{Conid, 071 sage 30) 





When you buy International Harvester equipment, you become 
the proud owner of products built by world-famous skill with 
more than a century of varied engineering and manufacturing 
experience. 


To keep your -International Harvester products in perfect 
working condition, year after year, use only IH factory-made 
parts, the parts made for the product. Rely on standard IH 
service from experts who know the equipment. — International 
Harvester Export Company, Chicago I, U.S.A. 



VOLKART BROTHERS : Bombay, Calcutta, Cochin, New Delhi 
Madras, Ahmedabad, Amravati, Kanpur <5- Secunderabad. 










WISE 

INDIAN 

FARMERS 


USE 



HORIZONTAL ENGINES 


13 B.H.P. 
TO 

80 B.H.P. 



Petter-Fielding Horizontal 
Diesels overcome the dust 
problem in India by being 
totally enclosed. These 
robust engines are ideal 
for irrigating your crops, 
milling, ginning, grinding, in 
fact wherever POWER ON 
THE LAND is required. 



^ P.O. Box 12, Madras. 

* P.O. Box 208, Calcutta. 

^ P.O. Box 506, Bombay. 

^ P.O. Box 172, New Delhi 


BHISTLE INDUSTRY IN INDIA - 

bristles valued at, Es. 60,35,485. 
Eouglily over two-thirds of oui* 
bristle exports go to the United 
Kingdom, while a substantial poi’- 
tion of the balance exports finds its 
Avay to United States of America. 
The trend of demand from tlie 
United States of America is gene- 
rally on the increase and there . 
would appear to be a very good 
possibility of extending the market 
for bristles in that country as also 
in several other continental (Euro- 
pean) countries. 

PRICES 

Bristle is an expensive commo- 
dity and its price is governed 
largely by the operations of the 
London Bristle Auctions which are 
normally held at three months ’ 
interval. Any rise in world prices 
has its natural effect both on inter- 
nal and export prices. Likewise, 
fiuctuations in the demand of a 
particulai* quality also exert their 
influence on bristle prices. As a 
rule, however, price varies with 
size — the bigger the lengtli, tlie 
higher the value. Longei’ bristles, 
four and a half inches and more, 
are x)referred by the trade because 
these can easily be cut into pieces 
of the desired size. 

Roughly spealdng, before the 
world war II, raw bristles, com- 
prising all lengths were sold at an 
average price of Rs. 5 per lb. 
During the first two years of tlie 
war, the prices showed an upward 
tendency and varied between 
Rs. 7 and Rs. 10 per lb. In 
the immediate post-war period, 
the prices remained between Rs. 10 
and Rs. 15 per lb. Since then, 
bristle prices have tended to go up. 
The current prices of raw bristles 
are the highest in the histoj’y “of 
the bristle trade and rctiige from 
Rs. 20 to Rs. 25 jor^even more per 
pound. 

It is likely that buyers of bristles 
from India in the United Kingdom 
may be encouraged. The price 
level as a result may deteriorate iii 
the LFnited Kingdom. The danger 


- (Contd. from page 17) 

of flooding the market by reckless 
and indiscriminate shipments 
should, therefore, be guarded 
against. 

Another factor which may ad- 
versely affect the volume of our 
exports is the prevalence of higli 
prices in India. The prices of 
bristles being high, substitutes like 
Liylon’, etc. are used in the United 
Kingdom and the United >States of 
America in increasing quantities 
in the manufacture of brushes, 
}Dartieularl 3 ^ toilet brushes. 
MARKETING OF BRISTLES 

Till quite recently, the village 
producer and the itinerant mer- 
chant usually sold their bristles in 
raw state, but of late, they have 
taken to offer bristles in the 
Ulressed’ condition. The dressing 
consists in washing and drjdng 
and sorting bristles according to 
colour and length. Bristles of 
particular lengths are bound to- 
gether in bundles of roughly about 
four ounces. Kanpur and Jabal- 
pur are the biggest trade centres 
for dressed bristles ; Bombay is the 
main shipping port. 
SUGGESTIONS FOR 

IMPROVEMENT 

Standardization of the grades 
for export is an essential pre-requi- 
site towards the efficient marketing 
of this commodity. There is also 
no planned collection of bristles in 
India. The prices paid to the 
collectors by village merchants are 
very low and there -are -at- present 
too many middlemen in the bristle 
trade.. This deprives the producers 
of a substantial share in the value 
of this product. A good deal in 
this connection could,- therefore, be 
achieved by organizing collectors 
on a cooperative basis in sucli 
areas and organizing easy market- 
ing facilities. B}' more intensive 
collection, the quantity of bristles 
available for inteiaial consumption 
and export could be greatly in- 
creased and besides, this would 
provide’ a good source of subsidiary 
income to the rural population. 


Photographs by courtesy the Directorate of Marketing and Inspection, 
Ministry of Food and Agriculture 


POTATO DISEASES AND THEIR CONTROL 


rosin-soda emulsion is then added 
to the Perenox solution and stir- 
red. The mixture is now ready 
for use. 

Diathane-D-li : It is a pro- 
prietary product of Eliom and 
Haas, U.g.A., and is in the form of 


{Coiitd, from page 2S) 

a liquid. The following ingre- 
dients make up 100 gallons of the 
spray mixture : 

2 Quarts Diathane-D-14 
1 lb. Zinc sulphate 
J lb. Lime 
100 gallons water 
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Many generations have been puzzled by the exceptional 
stamina of weeds compared with useful crops and have 
spent hours of back-breaking weeding to give their crops 
a chance. 

Recently a scientific approach, among the pioneers of which 
were Imperial Chemical Industries Ltd. and Plant Protection 
Ltd., has greatly reduced this work through the development 
of economic and effective selective weed-killers. 




IMPERIAL CHEMICAL INDUSTRIES 
(INDIA) LTD. 

Calcutta Bombay Madras Kanpur Ncnv Delhi 
>1^ Amritsar Bangalore Cochin 

^ Sole Agents in India fir Plant Protection Ltd. 
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G, M. CORPORATION LTD., Exhibition Road, PATNA.— '' — — ' 
MOHANWI CORPORATION3LTD., 26fC, Shersing^h Building, ' 

Connaught Circus, NEVv' DELHI. > 

UNIVERSAL MOTORS -16.8, Peddar Road. BOMBAY. 
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SOME rpw AND NOTEWORTHY WHEATS 

^^^^^IContd. from 19) 

8'ood perfomance 

and "superior gTaiii quality, N.P. 775 is one of tlie 
most favoured wlieats for the farmers in and around 
Delhi. In tests conducted at the Indian Agricultural 
Eesearcli Institute, to assess the c7i.apatMnaking 
qualities of a number of wheat varieties N”.?. 775 
Avas found to be one of the very best in characters 
like appearance, SAveetness, etc. of the chapaties. 

N. P. 770 

This variety Avas derived from a cross betAA^een 
a Japanese A^ariety of AAdieat, ^^Kononso’' and N.P. 4. 
Both the parents in this cross are early in their matu- 
rity but, interestingly enough, N.P. 770 is a late 
maturing Avheat. A distinctive feature of this variety 
is that the plant groAvs tall and has a very attractive 
appearance. The grains too are A^ery bold and at- 
tractive. Tliis variety is also noted for its higli 
degree of resistance to loose smut. It is partially 
resistant to the rusts, particularly to the yelloAv rust.^ 
It stands AA^ell in the field in spite of its tall straw. 
N.P. , 770 has been found , to be Amy suitable for 
cultiA^ation in tlie hills, particularly at higher alti- 
tudes. It has acquitted itself excellently in trials 
in Himachal Pradesh especially AAdien soAvn a little 
late in the season, after the middle of October or 
early in November. Cliapaties made Avith the fiour of 
N.P. 770 seeds are reported to be very tasty. In the 
l)lains and at loAver altitudes it tends to behave as 
a late A^ariety and is not. recommended for such 
conditions as it may be attacked b}^ black rust. 
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Greaves Cotton 

& Go. Ltd. Vp«UI//a 

Mechanical Engineering Department, 

1 Forbes Street, Bombay., 

.Branches.' Ahmedabad-^Caicutr a^Kanpur— Nfodras-^New Delhi 








TO HELP 

GKOW flIOKE FOOD 
AND ENSURE 
SELF-SUFFICIENCY IN 
FOOD & OTHER CROPS 
FOR MANIMUIH YIELD 
AT MINIMUM COST 


Containing all the essential 
Plant-foods & Mainta inin g 
the Stability and Fertility 
of the soil. 


TALUKDARS’ I 

Complete & Well-balanced I 

i 

Fertilisers I 


For Paddy, Wheat, ]\Iaize, i 
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PtlDAL 
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FOR QUICK THRESHING 
OF FADDY, RELEASING 
HUMAN AND ANEHAL 
LABOUR FOR MORE 
URGENT AND i:yiPORT- 
ANT WORK. 

DEVELOPED ON THE 
.TAPANESE MODE L 
WITH :MANY IMPROVE- 
MENTS INCORPORATED 
TO SUIT INDIAN CON- 
DITIONS. 

SUPPLIED THROUGH- 
OLT INDI.A AND EX- 
PORTED TO ^LARIOUS 
NEIGHBOURING COUN- 
TRIES IN LARGE QUAN- 
TITIES. 

EX READY STOCKS 
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E E K TEAT MAT 1^ E R E 0 


The Union Ministry of Agriculture called two very important conferences which were 
in session for several daj^s ending 28th September 1953. Beginning with a meeting of 
the State Directors of Agriculture, called primarily to discuss the role of Departments of 
Agriculture in the National Extension Service, the series of meetings terminated as a confer- 
ence of the State Ministers of Agriculture and Cooperation held from 24th September. There 
has been much confusion in the minds of the various Development Departments about their 
place in the Community Development Projects and the National Extension Service. These 
two conferences have done much to clarify the place that Departments like Agriculture will 
occupy in the ambitious development programme launched by the country. 


However discussion on tlie role of Development 
Departments in tlie Extension Service was one of 
the many very important subjects discussed at the 
Ministers’ Conference. Building up of key person- 
nel, arrangements for basic agricultural training, 
improvements in timeliness and reliability of agri- 
cultural statistics, working of state tractor organiza- 
tions, land reform policies, supplies of pure seeds, 
manures^ and fertilisers, and coordination and inten- 
sification of Avork ill the field of cooperation, Avere 
among some of the most important and controversial 
subjects dealt with at the conference. The problem 
of provision of agricultural finances as well as the 
question of setting up of Farmers Union were also . 
discussed. 


The decisions of the conference in the form of 
recommendations, are bound to have far-reaching 
effects on the working of the various development 
projects. Not only that but the entire picture of 
the increased production activities is lik^y to 
emergy clearer, thanks to the recommendations taken 
at this conference. For the first time a . full and 
frank discussion of the land reform policies has indi- 
cated to both the Centre as well as the States an idea 
of the limits to AAdiich these policies may go as also 
the consequences of delay in ensuring uniformity in, 
land Td:brm legislation. -.in the States. 


address. Dr. Deshmukh revieAA^ed the AA'Ork of the 
Ministry during the last one year, and also indicat- 
ed the ideas on Avhich the " agricultural policies of 
the Centre AA^ere based. The underhung note of 
anxiety, all through the speeches as well as through 
the deliberations of the State Directors and the 
Ministers, emphasized the need for closer coordina- 
tion and a dynamic concept of education and field 
Avork. The Prime Minister Avas.right. in stating that 
unless you meet 4he-common man on his own ground, 
nothing much can be done. He was also right in 
reiterating that mere publicity or printing of litera- 
ture will not bring the farmers nearer to the AA^orkers. 
What is to be realized by the agricultural authori- 
ties is the need for equipping the village level AA^orker 
with the basic training and supplying practical and 
useful information to make him conversant Avith the 
latest trends in_ agricultural and oBier practices. 

“'This can he'ddne by making^ available to him all that 


is latest in research at the right time. But that is 


The tempo for the conference Avas set by • the- 
Prime Minister in his inaugural address and 'the 
Union Minister for Agriculture in his presidential 


not all. The farmer also has to be served and in 
approaching the farmer the village level AA^orker 
should not be expected to rely on the printed AAm'd 
alone. Because of the high percentage of illiteracy 
■ in the. country, the printed Avord has a limited ap- 
peal. The modern media like the films and the radio 
“also have a much more limited influence because of 
the inadequacy of the equipment in the country. So 
•the best form of approach to the farmer is going to 
be through. personal contact, popular demonstration, 
exhibition and other simple media, for Avhich it Avill 
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be essential for the State Agricultural Departments 
t,o have a Technical Information worker to attend 
to the needs of the development projects in their 
particular areas. The State Directors of Agricul- 
ture did well to recognize this and the recommenda- 
tions made by them to implement the programme 
outlined at the Lucloiow Conference and to appoint 
an Agricultural Information Officer in the Agricul- 
ture Departments are a welcome move. 

One of the outcomes of the conference was estab- 
lishment of a closer contact between the Union and 
the State Ministers of Agriculture and the proposal 
of Dr. Deshmukh, to obtain quarterly reports from 
the State. Ministers and to address an informal 
monthly letter to the Ministers, will enable the 
States and the Centre to maintain constant flow of 
information on implementation of various projects 
and recommendations of this conference. For effi- 
cient working of any countrywide programme, it is 
essential that effective liaison be established. Tliis 
has now been done. 

The recommendations of tlie conference also em- 
braced subjects such as soil conservation, develop- 
ment of inland and marine fisheries, key villages and 
gosadansj agricultural marketing, statistics, etc. Tims 
care has been taken by the conference secretariat to 
include all possible aspects of agriculture, animal 
husbandry, fisheries, etc., in the agenda for discus- 
sion. As stated earlier, recommendations having far- 
reaching effects have been made at this conference 
and it is to be hoped that the implementation of 
these recommendations will be effectively done. 

It has rightly been asked what is the role of the 
farmer in all these discussions about his future. 
This conference has once again decided to take up 
the question of organizing Farmers’ Unions. It was 
more than a year ago at Indore that the then Minis- 
ter of Agriculture Shri K, M. Munshi, had mooted 
the idea_of setting up_a National Farmers’ Associa- 
tion. Though the concept of -the_ Farmers’ Associa- 
tion in the present recommendation differs from the 
original proposal, it meets the requirement off those 
responsible for the working of the Five Year Plan' 
for a non-official agency for making the voice of the 
farmers heard. Needless to say that such associa- 
tions are to be non-political in character. At the 
conference the State Ministers undertook to explore 
the possibilities of bringing about farmers’ associa- 
tion in their States in the light of local coliditions. A 
suggestion was also made that as soon as the rele- 
vant data and available literature have been collect- 
ed, a sub-committee should be appointed to go into 
the question in considerable details and make-^re- 
commendations. 
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Page 4 — ^Feature article . 

^^Man of the month”. 

For S. R. Sabhlok (Author of the article). 
Bead Padam Singh Jhinna. 


In every Pest Problem- 
v/hether on your Crops or 
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GUESAROL 550: 50% DDT water wettable Powder forming 
a stable suspension on the addition of water; recommended 
against a wide range of important crop pests. 

GUESAROL DUSTS: Ready-for-use Dusts containing 3 to 10% 
DDT, recommended against crop pests under conditions of 
water scarcit>\ 

GEIGY 33: 10% DDT readyTor-use Dust for the preservation 
of stored produce from insect pests. 

GEIGY 33A-5: 5% DDT ready-for-use Dust for the protection 
of stored potatoes. 

GEIGY MANGO SPRAY ; A wettable dual-purpose powder 
containing DDT and Sulphur in an optimum combination for 
the control of Mango Hoppers and Mango Mildew. 

HEXIDOLE 805: Ready-for-use Dust containing Technical 
BHG (gamma isomer content 0.65%). Recommended against a 
variety of crop pests. 

HEXIDOLE 810: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 1.35%) recommended against 
locusts, grasshoppers and other important pests. 

HEXIDOLE 950: Water Wettable Powder containing Tech- 
nical BHC (gamma isomer content 6.5%). Recommended on 
-dilution w-ith water against several species of crop pests. 





A For further particulars please write to: ! 

4eigy insecticides limited 

NEVILLE HOUSE - NICOL ROAD 
BALLARD ESTATE - BOMBAY I 

(AU-India except Bengal. Bihar. Assam and Orissa) 

GLADSTONE LYALL & CO. LTD. 

A. FAIRLIE PLACE - CALCUTTA I 

(Bengal. Bihar. Assam and Orissa) 
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By NEELAY R. RAMAIYAH 


^I^HERE was a time when Gliatna, a village about 
17 miles from Yeotmal in Madhya Pradesh, lay 
almost fallow; today, it presents the spectacle 
of a progressive colony inhabited by industrious 
farmers. It is a colony buzzing with activity, where 
imiDroved technique of agriculture is adopted in 
striking contrast with the conservative outlook of the 
cultivators in the surrounding villages. All this has 
happened due to the efforts of Shri Keshao Kashinath 
Yerawar, who migrated to* this village in 1918, with 
the sole desire to save his family and himself from 
penury and hunger. 

It was the father of Shri Kashinath, Shri Harba 
Patil, in fact, who first received the i^aroj rights of 
The new Farm House at Ghatna - 




Shri Keshao Kashinath Yerawar Ghatanikar 

Ghatna. At that time the Yerawar family was resid- 
ing in the Kalsapur village in the same district, and 
possessed only 72 acres of land. The ijara rights of 
Ghatna hardly yielded an- incoma- of- about Es. 200 
per annum. This - meagTe income was insufficient to 
meet the needs of the family, and a debt of Rs. 40,000 
was' gradually incurred. Determined to liquidate this 
debt as early as possible, and to bring about a com- 
fortable living, Shri Kashinath decided to take a 
chance. He packed his few belongings and left for 
Ghatna in a bullock-cart, with the only capital of 
about 50 tolas of gold in the shape of his wife^s 
ornaments. 

-AVith a great deal of confidence in himself, Shri 
Mariana bulls and a cow 
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Yerawar Family 

Kashiiiatli set about to complete his arduous task. 
Each single plot of land was cleared and made culti- 
vable, and in 1934, about’ 1,500 acres were under 
cultivation out of a total holding of 1,700 and odd 
acres. The operation no doubt was time-consuming, 
and required a great deal of hard labour, but it paid 
rich dividends, and, in course of time, Shri Kashinath 
was able to clear his entire debt of the family. The 
income from the farm began to increase steadily and 
the family prospered. A further 1,050 acres were 
also added to the farm. 

But Shri ’Kashinath does not work alone in this 
undertaking. He is assisted by his brothers, four in 
number, who by their skill and labour contribute a 
great deal to ensure prosperity of the estate. 

SON KESHAVARAO — A BOON TO THE FAMILY 

Shri Kashinath ’s son, Shri Keshavarao, who 
was born in 1920 in a small hut at Ghatna, has 
brought further prospeidty_to- the- Yerawar family. 
After matriculating from Yeotmal, he obtained the ' 
B.Sc. degree in, agriculture from Nagpur in 1945, 
and since then, the management of the Farm has 
remained mostly in his hands. At the time he took 
oyer from his father, .conservative agricultural prac- 
tices were followed in the surrounding villages. B}^^ 
his example, he initiated the peox^le in these villages 
to scientific .methods. He started with six acres which 
he put under intensive cultivation and utilised irri- 

Farm animals 
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gatioii for raising crops. Pumping sets were instal- 
led, and oranges and sugarcane were tlie first com- 
mercial crops to be raised. Tlie total area now irri- 
gated works out to approximately 15 acres. Giir- 
making with improved furnaces was unknown in tliis 
area y Shri Keshavarao introduced this metliod. Side 
by side he developed a dairy on modern lines. 

Chances of a profitable sale of milk seemed 
remote because Ghatna is situated in the interior of 
the district and has a population of only about 511 
people. Shri Keshavarao thought about the disposal 
of this and an idea occurred to liim. He purchased a 
.yq^arator and started maiiufacturing butter, which 
is 310W the chief i:)roduct of his dairy. The idea 
caught the imagination of the people in the surround- 
ing villages, and at present, there are about 15 milk 
separators working in the locality and tlie butter 
produced in this tract is considered one of tlie best 
in’ quality in the neighbouring markets. The sepa- 
rated milk is fed to the calves and is also distributed 
free to the children in the villages. Tliere are 200 
cows of the Hariana breed and 40 buft'aloes, mostly 
Berari, in the dairy, and a first class Hariana bull is 
kei^t for stud puri:)osesi 

A PROGRESSIVE FARMER 

Shri Keshavarao is a machine-miuded farmer 
and has purchased tAVo tractors. Besides, two pump- 
ing sets and a poAver cane-crushing set haA^e also been 

The original house at Ghatna, where Keshavarao 
was born ’ 
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For Economy & Dependability 

insist on 

“COCKSHUTT” Farm Equipment 

n 



Model •■20" 
(30.45 B.H.P.) 



Model "SI" 

Disc Plough 



Model "240" 

Deep Tillage Cultivator 


A GOiviPLETE LINE OF MODERN 


tractors, 4 power sizes, 26 models (Diesel 
Powerine, Gasoline) 9 Tractor Mounted Equip- 
ment 9 Ploughs 9 Harrows & Cultivators 
0 Tiller Combines (Harrow- ploughs) © Self- 
propelled "Drive-O-Matic” Combines © Manure 
Spreaders © Seeding, Planting and Fertilizing 
Machines o Haying Equipment o Sugar-cane, 
Sugar-Beet, Tobacco and Peanut-cultivators etc. 


Keep Ahead (V'f Q 
with V - 
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Designed Right, Built Right and Priced Right for 
Modern Power Farming, . 

Serving farmers throughout 
the world for 114 years. 

Sole Disiribiitors 
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P. B. No, 1081 P. B, No. 139 P. B. No. 1 107 P. B. No. 109 
Bombay. Calcutta. Delhi, Madras. 

APPLICATIONS FOR DEALERSHIP INVITED 


installed by him. Tn addition to these he has also 
got 20 pairs of bullocks. The agriciiltiiral produce 
is transported to Yeotmal in spare time, with the help 
of the tractors to Avhich trailers can be attached. 

The improved varieties of crops evolved and re- 
commended by the Agriculture .Department of the 
State are sown and Shri Keshavarao .has been regis- 
tered as an A-class seed farmer by the Department. 
The average area under different crops on the Farm 
is cotton i,000 acres, jowar 800 acres, tur 100 acres 
and miscellaneous crops 200 acres. 

Improved agricultural practices such as compost- 
making, soil conservation methods like bunding, use 
of improved seeds and fertilisers, and cattle breeding 
on modern lines have been adopted on the Farm. As 
many as 3,000 cartloads of farmyard manure are pro- 
duced on the Farm itself, whereas 1,000 cartloads are 
purchased from the surrounding villages. In addi- 
tion, about five tons of fertilisers are used for top- 
dressing the crops every year. 

A SOCIAL WORKER TOO 

Shri Keshavarao is also a social worker. He has 
done much to remove many social shortcomings. To 
the 120 workers on his Farm, he has provided ameni- 
ties like housing, medicines, school for children, 
library and recreational facilities such as games and 
a radio-set. In fact, much of the success achieved by 
Shri Keshavarao can be attributed to the whole- 
hearted cooperation of his contented workers. 

With a judicious land management, the net in- 
come from the Farm has been steadily on the increase 
from Rs. 28,000 in 1945-46, after Shri Keshavarao 
took over the management of the estate from his 
father, to Rs. 1,10,000 in 1952-53. The. figures clear- 
ly reveal the potentialities of improved farming 
methods. 


For your oil engines 



FUEL INJECTION 


Spares from stock 
Expert service at fully 
equipped service depots 

A complete range of genuine Bryce spare 
parts is always in stock including fuel pumps, 
nozzles, nozzle holders in sizes to fit Fetter, 
Fetter-Fielding, Mirrlees, McLaren, National, 
English Electric, Kirloskar, Cooper and other 
leading oil ' engines. Immediately available 
through any of the addresses below 




I.A.Ei.C/. 

Industrial & Agricultural Engineering Co. (Bombay) Ltd,, 

43 Forbes Street, Fort, Bombay 1 
1 Darya Ganj P.O. Box 1516. Delhi 

Associated Offices 

I.A.E.a (MadTM) Ltd., “ Dinroze Eatate 2/17-C, Mount Road. 
Madras and Sbanretufam Road, Ernakulam. I.A.E.C. (Myiore) Ltd., 
54-55, Silver JubUee Park Road, Bangalore Gty. I.A.E.C. (Hydera- 
bad) Ltd., Barman Buildings, Gunfoundry, Hyderabad (D“)* 
I.AE.G. (C.P.) Ltd., Mount Road Extn, Sadar, Nagpur. I.A.E.C 
(CUdeutta) Ltd., "Gandhi House", 16 Ganesh Chandra Avenue, 
Calcutta 13. 
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By 

E. S. NARAYANAN, 

Head of the Division of 
Entomology, LA.R.L, New Delhi 


NE of the serious problems 
I J? that we have to face in stor- 
ing grains in large quantities 
is the clanger of attack by insect 
pests. It is now fnlly recognised 
that the preservation of foodgrains 
from all avoidable waste and dete- 
rioration especiall^^ by insect pests, 
is the paramount need of the hour. 
It has been roughly estimated that 
in our countr y 2.5 million tons of 
foodgrains are destro^^ every 
year by pests of all kincls of which 
insect pes{s are the most predo- 
minant. In a small but excellently 
written book recently published 
bearing the topical title ^'India’s 
food problem’’, Sri Gopalakrishnan 
has shown by well-marshalled facts 
and figures that India’s produc- 
tion of cereals has kept pace with 
her population and that the volume . 
of her imports has stood..fair],y .coji- 
stant at 2.5 million tons per 
year — ^^vhich is exactly the ex- 
tent of loss caused by insects and 
other pests. So if we can, by the 
application of modern scientific 
methods, reduce this damage to the 
minimum, the drain on our 
iiational exchequer caused by . the 
importation of grains from abroad 
will be lessened and the funds 'thus 
released could be diverted to other 
developmental schemes. 

xUthough more than a dozen in- 
sect pests have been recorded and 
are known to infest stored grains 
in our country, only seven may be 
classed as major pests. These are 
the pests that we come across in- 
the farmers’ granaries in the vil- 
lages and in the warehouses and 
godowns in urban areas. Most of 
these little monsters, if we may so 
call them, have gained entry in 
almost every country in the world* ' 
on account of their minute sizes 
that enable them to conceal them* 
selves Jii a crevice or a crack in the 
grain. Most of these pests arc 
general feeders but some of tlumi 
are specific, for instance, the pulse*, 
beetles. In this paper the broad 
outlines of the life-history of thesci 
major pests and the methods of 




















CORCYEA CEPHALONICA 

1. Egg, 2. Fulhgmwn larva, 3. Pupa, C Adult moth, 5. Heap oi 
_ broken grain (maize) showing infestation 


their control are described in some 
detail. 

The following are the pests more 
(xanmoidy met with in the gra- 
naries and godowns where grains 


are stored for varying periods : 

1. Rice or black weevil, fSilo- 
pliUus oryza Linn. ’ 

2. Lesser grain borer, RhizO' 
lOGviha clom.inica Pab. 
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SirOTROGA CEREALELLA 

1. Egg, 2. Full-grown larva, 3. Pupa, 4. Adult moth, 5. Infest^l 
paddy showing pupa inside, 6. Paddy showing emergence hole of moth, 
7. Infested barley showing pupa inside 


8. Kliapra beetle, Trogudcrma 
gro/naria Everts. 

4. Rust-red flour beetle, Tribo- 
lium castaiioum Herbst. 

5, Pulse weeAul, CaMosobruchus 


chinensis Liuii. " 

6. Aug’oumois grain moth, Sito- 
Iroga cercalella Oliver. 

7. Rice inotli, Coroyra cGplialo- 
mccLy >Staint. 


SITOPHILUS ORYZA 

This pest, popularly known as 
the rice weevil, is undoubtedly the 
most destructive of. the stored 
grain pests in the world. Indeed 
this weevil and its friend and ally 
Siiopliihcs granarms Linn, are 
classed among true weevils, as the 
mouth parts of these pests are pro- 
longed into an elongate beak or 
snout crowned by a pair of stout 
mandible s, theif^dhief weapo n^tp 
cause destruc tion. Some entomo- 
logists believe India to be the ori- 
ginal native home of this weevil. 
Be that as it may, the pest is now 
found all over the world and in 
countries blessed with a temperate 
or sub-trojiical climate it is the pre- 
dominanf/ insect pest of stored 
grains. %yit is a small beetle, red- 
dish brown in colour, and is about 
one-eighth of an inch long. It is 
c apable of short flights . It has 
sometimes been bbseiwed to fly 
from the granaries to the field 
where the grains lie harvested. So 
in such cases the infestation starts 
from the field itself. 

In India it has been observed 
only as a primary pest in the gra- 
naries and godowns. Both the 
aduJ ^ and larvae are voracious 
feedSes and although it is known 
as the rice weevil it feeds on all 
kinds of cereals and their products 
in India'.*' The female weevil bores 
a small hole in the grain with her 
powerful sharp mandibles and lays 
in the cavity thus made an egg and 
bestows a measure of motherly 
protection on the future progeny^ 
by covering the egg by m§ans of a 
gelatinous fluid. '^The egg is oval*^ 
in shape, transluscent and white in 
colour and measures 0.7 mm. long 
and 0.3 mm. broad. One female is 
capable of laying as many, as 250 
eggs. The eggs usualty hatch in 
about three days during the mon- 
soon months beginning from July 
to September. The tiny grub after 
hatching bores its way into the 
kernel of the grain and makes a 
meal of it for its growth and deve- 
lopment. The gxnlL is white in 
colour with a small yellowish 
brown head and biting jaws. The 
grub stage lasts for about three 
weeks to a month. Tlie full-grown 
grub pupates inside tlie hollow 

















grain. The pupal period lasts 
from three to six days. Tlie adults 
that emerge, mate almost imme- 
diately^ and new generation starts. 
The adults that emerge in spring 
and summer are short-lived. Their 
longevity does not extend to more 
than a month or a month and a 
half. Those that emerge in winter 
live long sometimes to several 
months. The duration of the life- 
cycle and the number of gene- 
rations in a year depend to a consi- 
derable extent on the prevailing 
temperature and humidity condi- 
tions. In India four to five gene- 
rations occur in one year especially^' 
in the North. The number of 
generations is probably more in the 
. South where there is no clear cut 
winter. 

RHIZOPERTHA DOMINICA 

This pest commonly^ known as 
the lesser grain borer is only 
second in importance to S. orijza 
in the extent of damage and des- 
truction caused to stored grains. 
It is a major pest of nearly all 
cereals and has been recorded and 
reported from the U.S.A., Argen- 
tina, New South Wales and many^ 
other countries outside India. In 
addition to its destructiveness to 
stored grains, it feels at home in 
flour also and breeds readily in it. 
A dark brownish black beetle of 
about one-eighth of an inch in 
length, this pest is readily distin- 
guished from the other grain pests 
by its slender form and compara- 
tively smaller size. The beetle is 
capable of flydng longer distances 
than S. orijza. 

Although both the adults and 
the larvae cause colossal destruc- 
tion to a variety of grains reduc- 
ing them to mere papery^ shells or 
converting the flour into a tangled 
mass of web and excreta, it is only^ 
the adults that can directly^ bore 
into the health.y grain. The larvae 
are weak and are unable to accom- 
plish this feat of their parent and 
so they go in search of soft corners 
or minute holes made for them 
either by their own parents or b.y 
the stronger cousins of their own 
age. The female lays eggs on the 
. grain singly'' or in clusters near the 
embry-o. Sometimes eggs are laid 
on bags, walls and amoiig other 
foodgrains lying in the store. A 
single female is capable of laydng 
as many' as 500 eggs. The eggs are 
pear-shaped and white in colour. 
The incubation period is four to 



CALLOSOBRUCHUS CHINENSIS . - 

1. Egg, Full-grown larva, 3. Pupa, 4. _Adult beetle, 5. Grains 
showing emergence holes of the beetles^ Gr- Grain showing eggs laid on 
it as also emergence holes, 7. Grain showing beetles resting inside 


six day^s in summer and a little 
longer during the winter months. 
The newly'' hatched grub is whitish 
in colour and is veiy active. They 
complete their growth either with- 
in the grain or in the grain dust 
that lies about and transform them- 
selves into wliite pupae. The larval 
stage lasts from four to six weeks. 
Adults emerge from these pupae 
in about a week or so. The whole 
life-cy^cie occupies about two 
months. Five generations have 
been observed in a y^ear in the 
North and the number is probably^ 
more in the South. 


TROGODERMA GRANARIA 

This pest is known as hhapra in 
the towns and villages of India 
and has been observed to feed on a 
A^ariety^ of grains like Avheat, rice, 
oats, joivaVj maize, and sometimes 
ewen pulses. Wheat, however, is 
its principal food. This pest is 
probably'' the hardiest amongst the 
little monsters that infest stored 
grains in the Indian Union. Out- 
side India it has been reported 
from the European countries. In 
the U.S.A. it has not established it- 
self so far. Unlike the other Uvo 
pests that haA^e been described 








t ructive in the case of Maw a-. The 
adults are '"compTiluly'^^ 

Even the adults cannot bore into 
the gTaius so well as the preceding 
two pests and it is 0 ]ily the upper 
surfaces of grains that are nibbled 
at and damaged as a result of the 
attack. 

The adult is about one-tenth of 
an inch long and has a characteris- 
tic oval shape. They mate soon 
after emergence and the preovi- 
position period is from five to six 
days. Eggs are usually laid among 
the grains. One female is capable 
of laying as man^^ as 125 eggs. 
They hatch in about a week under 
humid conditions and the period is 
longer under dry conditions. The 
freshly-hatched grubs are brown- 
ish white in colour with the body 
covered with reddish brown liairs 
that form a broom like tail at the 
posterior end. These grubs gene- 
rail}^ feed on the floury debris in 
food grains but sometimes attack 
the embryo point of sound grain 
also. If the infestation is heavy 
the grubs enter the grains and feed 
inside and are seen in a crescent 
shape form under the epidermis. 
If there are crevices or holes pre- 
sent in the grains, these' grubs take 
advantage of these weak points 
and gain easy access to the kernel 
and consume it entirely. The 
larval period lasts for about 50 
days under optimum conditions. 
When conditions are unfavourable 
this period is oftentimes very very 
long and in rare cases , may even 
last up to one, two or even three 
years. The pupal stage lasts from 
6 to 17 days ' during the humid 
months. The longevity of the 
adults is about a. month under 
favourable conditions. 

TRIBOLIUM CASTANEUM 

This insect belongs to the cate- 
gory of sucli beetle pests of stored 
grains that are not primary pests 
but feed on broken grains, grain 
dust or grains damaged* by other. 
pests. So the appearance of this 
pest in the granaries and godowns 
may be considered as secondary 
following closely the 'footsteps of 
its other comrades. Indeed the 
grains that are partially damaged 
by the true grain beetles afford a 
welcome opportunity for this pest 
to complete the work of destruc- 
tion begun by them. It is a small 
reddish brown beetle about one- 
eighth of an inch long- and is com- 


monly known as the rust-red flour 
beetle. The pest is distributed all 
over the world. Unlike S, orijza 
and E. dominica in whose evil com- 
pany it is oftentimes found asso- 
ciated, this beetle cannot damage 
sound grains either in the ^lult or 
larval stages. It is primarily a pest 
of prepared cereal products like 
atta^ maida, sicji, etc. When there 
is heavy infestation, the products 
turn yellow and become mouldy 
with frass and excreta of the grubs 
and the adults rendering the food- 
stuff totally unfit for human con- 
sumption. The female lays on an 
average 400 to 500 eggs, dropiDing 
them at random in the flour or 
other foodstuffs. The egg is tin}', 
slender and cylindrical in shape 
and white in colour. It hatches in 
about' 5 to 12 days depending on 
the temperature and humidity con- 
ditions. The newly hatched grub is 
worm-like ill appearance, slender, 
cylindrical and wiry. The full- 
grown grub is about quarter of an 
inch in length and pale yellowish 
in colour. The larval period lasts 
from 27 to 90 days deiiendiiig on 
the availability of food and the 
prevailing ecological conditions. 
The larvae generally pupate on 
the surface of the food. The pupal 
period lasts from six to nine days. 
The life-cycle from egg to adult 
may be as short as six weeks but 
oftentimes it is longer. 
CALLOSOBRUCHUS CHINENSIS 
This is a very serious pest of 
stored pulses in the Indian Union. 
There is another closely allied spe- 
cies, Briiclius analis P. that is 
found in association with this pest. 
As C. chmensis is more common of 
the two, the life-history of this pest 
is described here. In America, the 
pest is popularly known as the 
■ cowpea weevil. The adult is a 
small rouhdish-1 beetle about one-^ ' 
eighth of an inch in length, gene- 
rally brownish in colour and fleck- 
ed with white, black and greyish 
patches. All kinds of pulses are 
'attacked by this pest and bags of 
pulses stored hr cX-godown may be 
completely destroyed ^b}^ "'these 
hungry weevils whose voracious 
appetite is almost insatiable; Neat 
circular holes cut on the body 
of the grains are very characteris- 
tic of the damage caused, by this 
beetle pest. The females' lay- eggs 
singly but usually many eggs are 
laid on one grain. These eggs look 
{Canid, on page 26) 


} PLANTERS, 

1 PROTECT YOUR CROPS 
j THE MODERN WAY 

RHOTHANE: STOP INSECT 
PESTS WITH RHOTHANE 
(TDE or DDD) 

The original farm-proved syn- 
thetic insecticide, pioneered 
and developed by Messrs. 
Rhom & Haas of Philadelphia. 
Rhothane has given consist- 
ently better results than other 
insecticides. 

RHOTHANE Dusts and Sprays 
give fast, effective and long- 
lasting control of insects, such 
as, hornworms, budworms, 
flea beetles, leaf-rollers, ear- 
worms, aphids etc., attacking 
vegetables, fruits, cotton, 
tobacco, etc. 

: Agricultural formulations recom- 
mended are: (1) 5% Rhothane 
Dust at 30 to 40 lbs. per acre. 

(2) Rhothane W.P. 50 at 2 lbs. 
per 100 gallons of spray. 

(3) 25% Rhothane Emulsion 
Concentrate at 1 quart per 100 
gallons of spray. 

Rhothane. Spray and Dusts are 
j equally effective for control- 
ling mosquitoes, flies and other 
household and cattle pests. 

KATHON 2, 4-D DEPENDABLE 
WEED KILLERS : 

Like all other agricultural che* 
micals of Messrs. Rhom & 
Haas Co., KATHON weed 
killers have been thoroughly 
tested and commercially 
proved. Where the problem 
is one of easy- to -kill annual 
weeds, the amine salt 
KATHON M-7 is the logical 
answer. KATHON E-40 con- 
tains • a higher percentage of 
isopropyl ester of 2, 4-D. It 
sticks to plants, rain or shine, 
and it is effective during very 
dry or very wet weather. 
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rat is one of the most 
Jl destructive enemies of man. 

It attacks buildings, food- 
grain, growing crops, etc. It can 
scale walls and swim tliroiigli 
water. A carrier of infection and 
diseases, it multiplies very quick- 
ly. It is suiqDrising, yet true, that 
one pair of rats can produce mil- 
lions of rats in a couple of years. 


responsible for the spread of 
typhus fever Avhich can take a 
heavy toll of human life. 


They nibble at the currency notes 
kept by the villagers in earthen 
pots, and have been known to have 


RATS CARRY DISEASE 


Rat-bite fever is caused ty rats 
biting human beings. Food con- 
taminated with the excreta of rats 
Avhen eaten may give rise to food 
poisoning, with vomiting and 
diarrlioea and may eveii cause 
death if the liver happens to be 
damaged. 


set fire to buildings by damaging 


tlie insulations of the electric 


DO NOT GIVE RATS 
A FREE MEAL 


The rat harbours a number of 
parasites, such as lice and fleas, 
which are carriers of purulent 
diseases. Plague germs are car- 
ried by the rat and transmitted to 
man through the fleas. Plague is 
a dangerous disease which, if not 
correctly diagnosed and properly 
treated, can be fatal. Rats are also 


RATS DESTROY FOOD AND 
CROPS 


Apart from transmitting dis- 
eases to man, rats destroy food, 
crops, merchandise and property. 
They attack vegetables, fruits and 


Rats feed mostly on garbage. 
Therefore, all garbage or waste 
matter should be collected in closed 
containers on a raised and water- 
proof platform. Nothing should 
be thrown or spilled or scattered 
oh the floor. 


growing crops, and infest 


homes, factories and market places. 


Cooking and eating utensils 
sliould not be exposed for a long 
time. If they cannot be cleaned 
immediately they should be kept 


Ruts destroy growing crops 






covered. All food aud vegetables 
a.s well as ghee and oils must be 
Icept covered, preferably on shel- 
ves. If birds are to be fed, a spe- 
cial bird stand should be built so 
that grains are not seattei*ed on the 
ground. 

HOW TO KEEF OUT RATS 

A house can be made rat-proof 
by erecting a firm foundation and 
a plinth of stone six inches below 
and above the ground. Doors and 
windows should be well-fitting 
with no spaces for the rats to 
wriggle through. If • a strip of 
metal is nailed along the bottom of 
the door, leaving just enough 
clearance for them to open freely, 
it will help keep out the rats. 

The brick work on all the lower 
portions of the walls should be 
inspected from time to time, and 
damages repaired. Rats can also 


enter llie house through water or 
drainage pipes; the openings 
should ])e covered with wire-gauze. 

Broken pots and pans, empty 
boxes, rags, bits of paper, etc. are 
ideal hiding places for rats. These 
should be collected and disposed 
of. 

To store grains in the house, pro- 
per granaries should be built or 
the grain should be filled in bags 
and placed on a raised platform. 
If stored in specially constructed 
containers with tight-fitting heavy 
lids, grains will be out of the reach 
of rats. 

EXTERIVnNATiON OE RATS 

Rats can be exterminated by 
poisoning them or by trapping 
them. There are several ways of 
trapping them. ' All trapped rats 
should be killed and not let loose. 
,P-or poisoning a stale piece of 


bread or flour mixed with oil may 
be used as a bait. The bait should 
be laid without poison or /trap for 
several days, and from the amount 
of ' ^ take ^ as it is callm, the num- 
ber of rats present iiiAhe building 
may be calculated, yhe confidence 
of the rats is also tmis gained and 
it becomes easy to kill them by 
mixing poison wtrh baits after- 
wards. • 

The ideal poison is that which 
causes bodies of the victims to 
shrivel up rather than decay, as 
decomposed bodies emit unpleasant 
odours. Among the known poisons 
for rats are barium carbonate, red 
squill, 1080, Antu and Warfarin. 
Cynogen gas is also very effective, 
but it requires exioert handling and 
special equipment, and can be used 
only if service and equipment are 
available. 









1. Do not exiiose cooking and eating utensils for a long time, Z, Build rat-proof houses, 3. Broken 
pots and pans, empty boxes, rags, bits of paper, etc. should be collected and disposed of, 4. Holes in 
the walls should be closed with cement, 5. Rat traps may be used; 6. Store grains in specially con- 
structed containers with tight-fitting heavy lids 





















lilM 












s Q{Pi Oa 


Pi P 




P 71 i( 











yr^.n 



-/■ timt 





A ‘‘HalHkar-’ bull well-known in the 
Mysore region for its trotting qiiaiities 
and light plough work. A good pair of 
“Hallikars"’ today costs about Rs. 2,000/- 


Under an ICAR scheme, the Indian 
Dairy Research Institute is preparing 
xlry cultures for maldng ‘dahi’, butter 
and cheese 





























E ;. ELEGATES from tlie Sontli-Basf Asian eoun- 
i) tries to the F.A.O. Regional Conference held 
at Bangalore in July- August expressed the 
view that the Red Sindhi herd of coavs Avhich they 
had seen in India, were the best in the Avhole of Asia. 

The original home of the Red Sindhi cow is an 
area Avhieh noAV forms part of Pakistan; the tribute, 
therefore, from foreign observers is a signal recog- 
nition of the work done by the Indian Dairy Research 
Institute at Bangalore during the last 20 years. For 
it Avas at this Institute that the delegates to the F.A.O. 
Regional Conference saAV the magnificent herd of Red 
Sindhi coavs, each of Avhich Avould today fetch 
Rs. 2,500 in the export market. 

The AA^ork done at the Central Dairy Research 
Institute is not, hoAvever, confined to the -maintenance 
of -pedigree' herds of cattle ..and their breeding only. 
■The scope of this central. organisation isunuch AA’ider; 


A shed of ‘Gir’ coavs, one of the finest breeds of 
Indian cattle 


Over 20 acres are sown to perennial fodder erops 
A field of “guinea grass” in - the Dairy Research 
■ - - Institute - 
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By A. R. VYAS 


The iirst call' produced in India sired by a Jersey bull, whose semen 
was flown from London to Bangalore. 

This Red -Sindhi- Jersey cross is itself in calf 


its activities cover dairy research, tlie development 
of pedigree herds of milch cattle and the training of 
students in the science and practice of dairying. 

The cow, the country, and the milk demand of 
military ■ personnel — so begins the story of dairy 
farming in India ! And that of the Indian Dairy 
Research Institute is no different. On its present site, 
a military daily farm was started in 1907, A\diich 
continued till 1923. In that year the Government 
of India, recognising the need for an Institute which 
could supply personnel trained in modern dairy me- 
thods, and which could also provide technical help 
and advice to the dair}^ trade, took over the military 
farm at Bangalore together with its sub-station at 
Wellington (Nilgiris) and started the Indian Dairy 
Diploma course. Another military farm at Karnal 
(Punjab.) and later the military creamery at Anand 
(Gujerat) ^vere also, taken over and used as sub- 


The Dairy Research Institute is conducting' experi- 
ments on a ‘‘dual purpose” cow. Red-Sindhi cows 
yoked to a plough 




stations for a number of years, but at present there 
are no sub-stations attached to the Central Institute. 
The work of breeding and developing pedigree herds 
of cattle was started in the year 1933 and about eight 
to ten years later, the Institute was also equipped 
with some facilities for conducting research work in 
dairy science. 

The Dairy Diploma course at the Institute, which 
trains dairy ■ technicians for the . industry, attracts 
students from all parts of India as well as from the 
adjoining countries of Ceylon, Burma and Pakistan. 
Short practical courses are organised for the average 
man in the dairy trade or profession, and facilities 
are also provided to the graduate and post-graduate 
level of workers for advanced research in dairy 
science. • 

— ' [Co'ntd. cn page 31) 

AH calves are weaned from birth. 

A new born calf being' fed on a 
mixture of cow’s milk and skimmed 
milk 
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S. V. PINGALE and R. C. BHUTIANI, 

Central Food Technological Research Institute, Mysore 



HOPPER SIEVE STAND 


1. Hopper for putting in grains 

2. Pair of sieves 


Y MPURITIES and. foreign snb- 
I stances of undesirable nature 
have been found mixed with 
the foodgrainSj both iniiDorted and 
locally produced. Apart from 
adversely aifecting the health of 
the consumers, who cannot afford 
to lose any proportion of their 
rations, these impurties are a 
source of great inconvenience and 
annoyance to them. The problem 
is, therefore, important enough to 
merit attention. 

No systematic studies have been 
carried out to determine whether 
these impurities when taken in 
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cause any toxity or not. Informa- 
tion available from various sources, 
liowever, shows that impurities of 
the type of insect frcigments cause 
irritation in the stomach, whereas 
weed seeds such as datura, darnel, 
etc. have narcotic effects. These 
and other impurRies Him chaff, 
mud, pieces of stone, htc., therefore, 
prevent the consumer from having 
his money’s worth. 

The weed seeds and other 
foreign matters get mixed up with 
the grains during the iDrocesses of 
harvesting and threshing. The 
imported grains Avhich are harvest- 


ed and threshed mechanically 
usually contain weed seeds, chaff, 
husk, broken grains, unripe and 
shrivelled grains, -etc. On the 
other hand, Indian grains which 
ai:e harvested and threshed with 
manual or animal labour, are very 
often cleaner and to a great extent 
free from impurities. 

VAKIOUS FOODGRAINS AND 

THEIR IMPURITIES 

The various foodgrains and the 
impurities generally associated 
with them are given below: 



Name 

Cciiiadiau (Manitoba) 
wheat 


American wheat 


i Anstralian wheat 


I Argentine wheat 


i Enssian wheat 


Indian wheat 


I English wheat 


I African wheat 


I China milo 
I American milo 


] Indian lajra 


Indian joivar 


Sliai)e and colour of grains 

j Small, angular, blunt-ended hiimp- 
] backed in shape and golden 
^ browji in colour 


Small, plump) or long, thin in 
shape and medium straw and 
amber or golden brown in colour 

Medium-sized and mild cream in 
colour 


j Medium-sized and angular in shape 
1 and golden brown in colour 


j Medium-sized and plump and light 
j to golde: . brown in colour 

I I^irge, plump and hunch-backed 
j in shape and cream or light 
brown in colour 

Short, plump and light to golden 
j . brown in colour 


Long and golden brown in colour | 


I Small, flat and light red in colour 

j Eoiihd in shape, plump and red in 
j colour 


I Small, ,i)Hong in shape and ash-like 
I ill colour 


1 Medium, flat, oblong hi shape and 
I white to reddish white in colour 


i Immmtics ^ 

J _ H 

j Proportion of impurities fairly 
^ low, being mainl^^ black bind- | 
j weed, chaif, oats, frosted grains [j 
j and occasionally buck wheat, 
j melilot, wild mustard and other !i 
i small seeds * |1 


i Impurities upto four per cent 
being mainly chaff, oats, barley 
and small seeds 

Impurities generally not more than 
two per cent being mainly chaff, 
I straw and oats and occasionally 
] melilot, black weed, eucalyxitus 
1 leaves and darnel 

I 

I Proportion of impurities varies 
j between three and five per cent 
j being mainly oats, barley, maize, 
I wild radish, melilot and other 
] small seeds 

I Impurities comparatively less be- 
j ing mainly rye, barley, cockle and 
i other small seeds 


Impurities up to six per cent being 
mainly unthreshed grains, barley, 
oats, peas, gram, other small seeds 
(rare), mud and stones 

Impurities up to five per cent com- 
posed of a wide variety of weed 
corn seeds such as wild mustard, 
darnel wild radish, black bind- 
weed, corn cockle, garlic, turniiD, 
chaff, oats and barley 

Impurities up to six per cent com- 
posed of a wide variety of weed 
seeds such as wild mustard, arge- 
mon, darnel, datura, oats, rye, 
chaff, etc. 

Practically free from impurities 

Impurities up to five per cent be- 
ing mainly dust, chaff, straw and 
small weed seeds and also broken 
grains from three to. seven per 
cent 

The types of impurities depend on 
locality in which the grain is pro- 
duced being mainly dust, stones, 

- small weed seeds and occasionally 
pulses and husk 

Kharif grain as compared to raJri 
grain is soft and white and con- 
tains dust, mud and stones; ral)i 
joivar contains husk, and fungus- 
damaged grains from pit storage 


It will be seen that tlu^ pro- 
portion of impurities in the 
various grains is about four per 
cent on an average, altliough, at 
times, these have been reported to 
be present to the extent of about 


20 per cent. While systematic in- 
vestigations have been carried out 
in other countries to determine tlu^ 
effect of various impurities on tin; 
quality of bread, scientific study 
of such problems in respect of 


-(dmpaii and paratha has not yet 
been undertaken. ^ Impurities niay 
be broadly classified into three 
groups: (i) those which besides 
causing food poisoning affect the 
quaJity of the cooked product, e.g. 




ergot, daiura, darnel, argemon, 
cockle, smnt etc.; (ii) those, whieli 
merely impair tlie quality of the 
finished product, e.g. iion-poisonous 
grains (other than the main grain), 
seeds, dust, excreta or body parts 
of insects, rodents, etc.; and (iii) 
those AYhich affect the nutritive 
value of the grains and cause 
damage to the machiner}^ dur- 
ing milling, e.g. stones, straAv, 
ehalf, pieces of metals and 


thread. The impurities of the first 
and second type are due to the 
defects in tlie method of culti- 
vation and liandliiig of grains, 
whereas those of the third type are 
due to faulty methods of storage 
and transportation. 

DESCRIPTION OF COMMON 

IMPURITIES 

Some common impurities met 
with in foodgrains are described 
below : 


Other impurities comprise seeds 
of cultivated crops such as oats, 
barley, peas, gram, maize, soya- 
beans, etc. and foreign matters like 
pieces of metals, thread, mud and 
stones. 

CLEANING OF GRAINS 

Cleaning devices for foodgrains 
must be based on differences in size, 
shape, specific gravit}^ and air 
resistance of the different types of 
impurities. The following ap- 
pliances are recommended for use 
on a small scale. 

Supda: It is a small appliance 
made out of bamboo strips and has 
a base and ridges on three sides. It 
is worked by moving the grains up 
and down aloiig its base, thus mak- 
ing it possible for the impurities 
which differ in their specific gra- 
vity and air resistance as compar- 
ed to the grain, to separate. 

Sieve : This is made from wire 
mesh having holes of uniform size 
and fixed to a wooden frame of any 
convenient size. For different 
grains meshes of different sizes are 
used. 

Winnoiver': It is primarily a 
fan-blower, creating a blast of 
wind against Avhich the grain is 
made to drop. In this way, the 
impurities having different air 
resistances are blown away. In 
some parts of the countrjq advan- 
tage is also taken of the blowing 
wind or a blast is caused by mov- 
ing a piece of cloth. 

Modern machinery is used where 
huge quantities of grains are to be 
cleaned. The principles employed 
in the working of the , machinery 
are, however, the same as in the 
cases of the methods described 
above, and in its working a parti- 
cular machine may be limited to 
one or more of these operations. 
The following mechanical ap- 
pliances are recommended for this 
purpose : 

Hopper sieve-stand: This is a 
device to regulate the flow of 
grains dro 2 :)ped from a. high level, 
over a set of sationary sieves of 
-suitable meshes. Thus it is possible 
to separate materials that are 
either bigger or smaller in size 
than the main grain. Six to eight 
persons with this device can clean 
30-35 tons of grains in about eight 
hours. 

^ Wrnnoiving . machine: This con- 
sists of a fan (worked either by 
liand or power) which blows air 


l:^ame 


ShapCj size, etc. 


\Weed seeds 

iCorn cockle (Lychnis githago) 


iBlack bind-weed or .. wild buck 
1 wheat (Poygoninni convolvulos) 


Meliiot (Melilotus officinalis) 


Vetches 


Wild radish— a jointed charlock 
(Eaphenus raphirustrum) 

Darnel (Lolium teinerlentuni) 

Wild mustard (Sinapis arvensis) 
^Corii crowfoot 

jCow wheat (Melamj^yrum sp.) 
Datura 

Mexican ■ poppy (Argemon mexi- 
] ca/iia) • • ■ 
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iD i m e n s i 0 n s between 3 and 
I 4.25 mm., globular in shape and 
J rough to touch; usually, pods 
; which are dull brown or black in 
j colour, are present with their 
i stalks 

Dimensions between 3 and 4.25 
mm., three-sided in shape similar 
to buck wheat but small in size 
and covered with a thick dark 
brown or jet black skin; even a 
small quantity of it affects the 
colour and flavour of bread 
Dimensions between 2 and 3 mm., 
oval in shape and yellowish green 
to green, in colour; they taint the 
bread 

Spring vetch (Vida saliva) is a 
farm crop and French vetch 
(Vida sepvuni) is a weed; dimen- 
sions between 4.25 to 6 mm., simi- 
lar to sweet peas and brown to 
black in colour 

pimensions between 3 to 4.25 mm., 

1 irregular in shape and light 
brown in colour resembling small 
pieces of stone 

Elongated and yelloAvish brown in 

■ colour ; enclosed in an outer husk 
Avhich has an awan-like append- 
age; has a narcotic effect. - 

pimensions not exceeding 2 mm., 

:| very small in size round in shape 
j and brownish black in colour 
?Oval ill shape and having sharp 
projecting spines around it 
Dimensions between 3 and 4.24 
mm., similar to wheat but much 
smaller in size and reddish brown 
in colour 

Brown to black in colour and kid- 
ney-shaped having a sharp, bitter 

■ and acrid taste ; narcotic or eme- 
tic in effect 

Dark green' in colour, globose and 
netted; acts as a purgative, seda- 
tiiie or an emetic 
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through a regulated stream oi: 
dropping grain. Impurities hav- 
ing different air resistances such as 
insects, husk, bran, damaged 
grains, etc. can be easily removed 
by this method. These machines 
are available in different sizes. A 
manually-operated machine can 
clean eight to ten tons of grains in 
about eight hours and requires six 
to eight persons for operating it. 
If sieves are fixed to the part where 
the grains drop and accumulate, 
the appliance can also be made 
suitable for separating impurities 
differing in shapes, sizes and air 
resistances. 

Tower-cleaner : This machine 
combines the two major functions 
of cleaning, viz. blowing and aspi- 
ration, and is worked by power 
instead of manual labour. The 
machinery involves raising of the 
grains by an elevator, subjecting 
them to blowing or aspiration and 
thus removing the lighter impuri- 
ties like small rigid weed seeds, 
husk, bran, etc. Aspiration is 
found to be more effective. The 
grain is then passed over a set of 
moving sieves, which help in fur- 
ther separation of impurities. This 
is followed by aspiration before 
delivery to the receptacles. A 
machine of this type can clean 
40-60 tons of grains in about eight 
hours. A number of such sets 
could be worked at the same time, 
if so desired. 

CONDITIONING OF GRAINS 

Conditioning is defined as pre- 
paring the grain to make it fit for 
human consumption. The process 
of conditioning would differ ac- 
cording to the damage undergone 
by or spoilage present in the 
grains. 

The factors responsible for ap- 
parent' which^ are fre-^ 
quently met with aiid-'tire suitable 
ways of conditioning the grains 
are mentioned below : 

Damage due to heating : It has 
been observed that due to extra 
moisture acquired by the grains or. 
due to insect activity, the tonpera- 
ture during storage rises consi- 
derably, thus enabling the fungi 
to grow. In the initial stage, the 
fungal growth is superficial and 
gives only a whitish, yellowish or 
greenish appearance to the grain. 
Grains thus damaged could be 
conditioned and made acceptable. 
When, however, the grains develop 
black colour, no amount of condi- 


tioning will restore tlie original ap- | 
pearance. Grains stored in bins, |! 
gunny bags, ill-ventilated rooms or 
stored underground usually under- 
go this type of damage. In the 
former case, the damaged grains 
may be spread in thin layers to the 
open air and sun to allow cooling 
and drjdng. Alternatively, mecha- 
nical dryers may be used. There- 
after, the grains may be polished 
ill a mill or pounded by hand to 
remove the superficial fungal 
growth. 

Colour damage : When grains 
are damaged in transit by non- 
poisonous iDOwders such as char- 
coal powder, chalk powder, etc. 
the damage is only superficial and 
may be removed hy Avashing the 
grains with water. Polishing may 
be done, if necessary. 

Insect damage : Due to ravages 
of insects the grains may contain 
an appreciable iiroportion of hol- 
low elements or they may be lump- 
ed together. In either case the 
grains are unacceptable for human 
consumption. In such cases the 
- grains may be passed through a 
winnower or an aspirator of the 
power-cleaning plant so as to sepa- 
rate the hollow elements. The 
grains may then be pounded to 
break the lumps and finally clean- 
ed on sieves. 

Moisture damage: Some grains 
may get damaged by water during 
transit or due to leakage in the 
Avarehouses. In the early stages of 
the damage the grains may be 
made acceptable, but if the damage 
becomes more pronounced or the 
grains germinate or blacken due to 
groAvth of molds, they become unfit 
for human consumption. 

The damaged grains should be 
isolated from the undamaged 
grains, dried in the sun and con- 
sumed immediately. In the case 
'^-of-rice, hoAveA^er, the grains should 
ahvays be'dried4n the shade, other- 
Avise they may brealv^into small 
pieces. ^ - 
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A practice which leads to lowering the cost of 
^l^production or helps to increase the yield, will 
be of great practical importance ‘to the farmer. 
In this article are given some useful hints, based 
on the exjDerimental findings and j^ractical exjierienee 
gained in the growing of potato crop in the Division 
ot Agronomy, Indian Agricultural Eesearch Insti- 
tute, New Delhi, which will, it is felt, help the farmer 
to, get higher yields at lower cost. ■ 


14 in 


T cliameter, the- seed requirements shoot up to 
almost four times. On the other hand,- too small a 
seed size results in lower yield. 

the Division of Agro- 
^gi-iciiltural Eesearch Institute, have 
.^OAvii that the most suitable size for a variety like 
Phuhva is between ,! in. and Ij in. d iameter It will 
be of luteiest to know tbit, 'generally, the bigger the 

f percentage S 

be ntrv S’Afi? h? Tliis behaviour can 

is bpiifo-^o-?A*^^^r utilized. If, for example, the crop 
IS beiiio giown foi^seed purposes, _ where -big-sized 
-tubers are jiptA-equirech-seed. tubers of bigo'er size 
.shoiild bn-used; while, if we . . i 5 / 


SIZE AND THE SPACING OF SEED TUBERS 

Size of the seed tuber, spacing of the rows, and 
the stiaciug of the tubers in the row have a profound 
influence, not only on the yield and grades in the pro- " 
duce, but also on the quantity' of seed required to sow _ 
a particular area. As seed is, generallv, a costly 
Item, higher seed requirements mean greatly increased 
cost of production, ■q’lie objective, therefore, must 
® smallest quantity of seed, commensurate 
with the aim of getting the maximum net returns.’/* 

. of the seed ; It needs hardly to be empha- 

sized that seed must be sound and of uniform size to 
ensure goud germination. Poor and gappy germina- 
faulty seed tubers will ahvays give lower 
yields. In addition, the use of proper size of the 
seed IS also important for economy in the seed require- 
ments. Slight variations in the seed size greatly alter^^ 
the seed r^uirem(mts. For. example, if the sek size^/ 
is increased from ^ in. to 1 in. diameter to IJ in. to ' 


Seed- tubers of bia'o«er size 
.gould be-used; while, if we wish to obtaiit^g I'eaW 
percentage of big-sized tubers in the produce seed'- 
pkiSd. «"^aner siz'e sEdd X 

^ Bow-spacino = Spacing of the rows also alters 
the requirements of seed and affects the yield If S e 

requirements of seS 

- iEtEudde the?'"fi"-’ 

8'reatly reduced. When de- 
ding on the spacing between the rows, the varietv 
grown must also be taken into consideration Fm thl 

lonsideraE; SSr’ 

^ ivill obviously be neces- 

■ -IP -tie.-case.^^ a variety like' Un-tb-datp 

IlllSin^^DxSSimef f fo^i^E close 

Tne,stem. Axpeiiments have shown that for tlie former 
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it^^pe of varieties, a space of 2 f jLJietween tlic rows is 
optiimini, wlaile for tlie latter varieties, li- ft. is tlie 
most suitable distance. The temptation to plant too 
close must also be resisted on other important con- 
siderations. For instance, in too closel}" spaced rows, 
operations like lioeing, earthing np, etc., are not pos- 
sible by bnllock-drawn implements, and thus the cost , 
of these operations undertaken by manual labour will ’ 
greatly increase the production cost. ^ 

S2Xtcing lehveen the tulers in the row : Tuber 
spacing in individual rows, influences both the eco- 
nomy ill the use of seed and the ultimate yield. Too 
close or too^ wide a spacing both depress the yield, 
former by inducing unhealthy comiietition between 
the plants, and the latter because of sparse popula- 
tion. Exj)eriments have conclusively shown that 
nine-inch spacing is the most suitable ' both from the 
point of view of 3deld and net returns. However, as 
in the case of roAv spacing, in seed spacing too some 
adjustments are necessary according to the variety 
groAvn. Ill the varieties AAdiere the tubers are formed 
close to the main stem, closer spacing may be practis- 
ed.‘ 

MANURING 

Potato crop has high maniirial requirements, 
specially in the early.,stages^pLgp 3 Vth... Of the three 
main maiiurial constituents namely, nitrogen, phos- 
phorus and potash, experiments in this Institute Jiave~ 
shown, that nitrogen is the most important.' One 
Imadxad^an d-- tAventA L JiQXUids., Ji f ~ nitrog en per ^acred 
(6P.0..1b...,animonium sulphate) g reatb" increased ^the 
jdeld aM as compared to the lower 

closes ,* 60 lb. of P 2 Q 5 (l5pZIbIln]5I^^ 

AA^as Foiuid. to jiie„^^ normai requi rem_e nJ'S,-J\Ad^ 
applicatiqn_qf jiQtashJiid^^ in yields This 

is, because the Indian soils arF'gen^lly cTefleient in 
' ^' nitrogen and rich in potash. In addition, farmyard 
manure at the rate of 250^maunds or more per acre 
may also be ploughect dir^^’To^iglit weeks before 
sowing to provide steady* supply of nutrients to the 
plants. 

The results of experiments in this Institute and 
in other countries sIioaa^ that itJs far^-better to apply 
all the fertilizers at the time of soAving than applying 
.^tlieni at a later stage. An experiment conducted in 
“this Institute to compare the application of the Avhole 
dose of fertilizer at the time of soAAung as against 
fractional application shoAA^ecl that application of the 
AAdiole of the fertilizer at the time of soAAung increased 
the yield by IG.per cen^t and 52 per cent ks compared 
\ to other tAVO treatments of riFap plication of I/2 niQSfi. 
at soAving aii4jy2jt_grsl^^ (2) lLr3s,at sow - 

at first e ^irthing, F/Sat^^econfl-Jsar^^ 
pectivdy^ THis^ is becauseTlieTuber development 

greatly • depends on the vegetative groAAdh of the 
plant, auch if Jhe^ plant is given a good start by pro- 
viding ample nutilents.mi th^ beginning to ensure 
the vegetative groAvth reqiuFecTTTFe 'result is that 
both tuber formation and development are benefi- 
cially affected. ’ ' 

APPLYING FERTILIZERS 

■ ;In order.to meet the liigh iminurial reciuireinenls 
of the potato cro*p‘, it is necessary that tJie availabh* 
manures be applied in such a posdion in relation to 
{ContcL. on jnigo- 27) 
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By R. V. TAMHANE 

Indian Agricultural Research Institute, New Delhi 


jr RRIGATION is very essential to j)rofitable pro- 
J dnctioii of most crops where rainfall is inadequate 
or erratic and also where the annual rainfall is 
more than the quantity required by the crop but 
where long' jperiods of drought intervene between the 
precipitations. Whenever the growth of a crop is 
limited by a shortage of moisture even for a com- 
paratively short time, irrigation properly applied 
increases its growth. Irrigation practices in India, 
so far as the use of water is concerned, are often 
injudicious and extensive areas of land have become 
either saline or water-logged in many parts ■ as a 
result of irrigation. 

PHYSICAL PROPERTIES 


Almost any land can be irrigated provided the 
land surface is not too steep and too rough. The 
ideal soil for irrigation, however, is a deep, fertile, 
fine sandy loam with excellent surface and sub-sur- 
face drainage. If the soil is sandy or shallow and 
lies on a sand or gravel subsoil, it will be difficult to 
spread evenly irrigation water over the surface 
without the danger of over-irrigation. When more 
water is added than the soil can hold, seepage with 
all its dangers begins. More frequent irrigations 
resulting in increased cost of water, labour, and 
money mil be required for shallow soils than for 
deep ones. On the other hand, tight clays and silty 
clays are difficult to irrigate because of the slow rate 
at which they absorb water and thus affect the sub- 
soil drainage. 

Soils with impeded drainage are likely to result 
in water-logging. Similarly, in some areas the pro- 
blem of soil alkali must always be considered, as 
large areas of soil contain excessive quantities of 
soluble salt which may reduce yields of crops or in 
extreme cases entirely prevent their growth. Soils 
which are imx)ermeable cannot be leached of salt. 
Thus the problem of subsoil drainage assumes great 
importance in heavy soils... Similarly, irrigated land 
that has a high water table is most likely to suffer 
from salinity. Soils of moderate texture and high 
water-holding capacity are specially favourable for 
irrigation because they permit easy application of 
water not veiy frequently with good resultant crops. 
In short the physical condition of the soil is one of 
the chief factors which has to be studied in an irri- 
gation project. 

FERTILITY . 


Fertility of irrigated soil is also- of great im- 
portance for .three reasons. Farming under irriga- 
tion is relatively expensive and high yields are neces- 
sary for profitable results. Under good irrigation 
practice water is not the limiting factor and in this 
condition crops on a fertile soil wdll naturally' pro- 
duce correspondingly high yields.' The use of water 
per unit of crop yield is less for fertile soil than that 
for a soil not so fertile. This difference is significant 
and measured in units of water it may ultimately 
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mean a considerable wastage or economy of water 
required for crop production under irrigation 
depending on the type of soil selected. A project 
with fertile soil will thus require less water for a 
given amount of crop production or permit a large 
production with the given amount of water. Thus 
land productivity in many cases determines the value 
of a project. 

The area commanded by the Chambal-Hydel 
Project of Rajasthan has been known to be fertile in 
the past. This area has also not been affected by 
famine conditions. It is known to produce grains 
sufficient for local consumption. The population is 
almost entirely devoted to agriculture. On account 
of uncertain rains, however, intensive cultivation is 
not practised. There is thus a great possibility of 
increasing production with an assured supply of 
water. If waters from the river Chambal and from 
the catchment area of Bundi hills and Mukundwara 
ranges could be retained by means of a reservoir as 
has been proposed in the project, and made available 
for irrigation in the j)lains, large areas now subjected 
to permanent or frequent droughts could be convert- 
ed into rich and fertile arable land. 

CHAMBAL PROJECT— A SOIL SURVEY 

During the course of the soil survey of the area 
covered by Chambal-Hydel Project, it was apparent 
that nearly 30 per cent of the land was permanently 
unproductive due to severe erosion. Approximately 
300,000 acres of land are affected as a result of gully 
erosion. There are also areas affected by more or 
less moderate degree of erosion. Erosion is severe 
in areas especially near the river beds. The river 
beds have been cut down to a depth of nearly 20 to 
30 ft. and. these have assumed the form of U-shaped 
gullies. There are also considerable temporarily 
unproductive areas; these require levelling and 
adoption of suitable erosion control measures. The 
land in the project area unaffected by erosion of 
any kind is very productive. 

The soils of the commanded area are very deep 
and clayey to clay loam but the subsoils are heavy, 
and^ it is nece^saiT~dImt^tFe~pinblei^^ of drainage 
should 'le.- properly considered in the early stages of 
the-project. The soluble salts in these soils are much 
below the injurious limit and there is no immediate 
. danger of development of alkalinity under perennial 
irrigation. The lime reserve is enoj^’h _to maintain 
- -the desired physical condition of the'^oil. The lands 
under the^ present project have no doubt the poten- 
tiality for higher production, but there seems to be 
lurking' a potent danger of their being iDermanently 
damaged by erosion. Special attention should be 
l^aid to this problem which, if neglected in the early 
stages of^ the project, may .assume serious propor- 
tions. Since the commanded area is a catchment 
basin with five rivers draining it, control measures 
{Contd. on page 29) 
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SEASONAL PESTS OF CROPS 

like Avliite clots on the surface of 
the grains and are usually glued 
on to the epidermis. The eggs 
liateh ont in four to five days and 
the tiny yellowish, grub that hat- 
ches out of the egg burrows into 
the grain. The entrance hole is so 
minute that it escapes the notice 
unless one ’s eyes are trained to 
spot damages of this kind. The 
larvae go on feeding inside the 
grain without any outside indica- 
tion and the grain apparently looks 

' healthy. The larvae are full- 
grown ill about three weeks in sum- 
mer. During this period the larva 
has consumed a fairly good pro- 
liortion of the grain from inside 
and then forms adroitlj^ a tunnel 
that leads to the circular exit hole. 
The larva pupates at this stage 
inside the tunnel in a curved state. 
The pupal period usually lasts 
from three to four days during 
summer. This period is consider- 
ably longer during winter. The 
adults Avhen they emerge push 
through the exit holes thoughtfully 
formed in the larval stage. If un- 
disturbed the adults remain on tiie 
top of the grains. Mating theji 
follows and yet another cycle is 
started afresh. This pest has a 
nipuber of generations in a year 
goyerned by the twin ecological 
factors of temperature and humi- 

ci^y. : 

— SITOTROGA CEREALELLA 

This species is commonly known 
as the Angoumois grain moth and 
is one of the most destructive pests 
of unmilled grain. It is cosmopoli- 
tan in distribution and is found all 
over the world. It is not uncom- 
mon to see small buff coloured 
moths fl 3 dng or crawling on the 
surface of bags or bins filled with 
grains in granaries and godowns. 
One or two minute holes are pre- 
sent in the samples of grains: infest- 
ed by this pest. As a rule greater 
damage occurs on the nipper sur- 
face of grains in bags or bins. It 
is oftentimes difficult to detect this 
pest in early stages of its infesta- 
tion as the damage occurs inside 
the grains. When only the moths 
emerge in large numbers from the 
pupae that are formed inside the 
grains, we realise that- the grain 
has been infested by -this pest. The 
adult moth is very delicate and 
measures :about. half; inch ivith the 
wings expanded. They mate soon 
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after emergence and the female 
moth lays several hundred minute 
white eggs. A maximum of 400 
eggs has been observed to have 
been laid by a single female. Eggs 
are laid singly or in clusters and 
are usually deposited in depres- 
sions, cracks or holes in the grain 
or sometimes amidst the grain. 
Each egg measures about 0.5 mm. 
long with both ends rounded. The 
egg hatches in about one week and 
the tiny worm-like larva at once 
burrows into the kernel of the 
grain and feeds on the kernel. The 
larva feeds thus for about two to 
three weeks until it pupates inside 
the grain under a silken cocoon. 
The pupa is brown in colour. 
Moths emerge from these pupae in 
about a week. The pest is very 
susceptible to cold weather condi- 
tions and die in large numbers or 
become benumbed during the win- 
ter months. Breeding is continuous 
throughout the year when warmth 
and other favourable^ condi- 
tions prevail. At least four broods^ 
have been observed in our country. 

CORCYRA CEPHALONICA 

This pest is commonly known as 
the rice moth and is a serious pest 
of stored paddy, rice and other 
cereals. It has been reported from 
almost all parts of the world. This 
moth is comparatively bigger in 
size as compared to S, cerealella. 
This pest thrives well only on 
broken foodgrains and this applies 
more in the case of the tiny larvae 
that hatch from the eggs. The full 
fed larvae can to a certain extent 
bore their way into the whole 
grain. The female moth within a 
couple of days of its mating lays 
eggs amidst the grains. A single 
female has. been observed to la^^ a 
maximum of 200 eggs. As in the 
case of the.-gi*Mn -moth, .jsggs -are' 
laid "on bags, walls or among 
grains, either singly or in small 
clusters. The egg is white in 
colour and oval-shaped and each 
measures 0.5 mm. long and 0.3 mm. 
broad. The egg hatches in four to 
five days. The tiny larva is creamy 
wliite in colour and moves about 
actively and feeds on the broken 
grains. AVhen full-fed the larva 
spins a tough silken cocoon inside 
which it pupates. The pupa is of 
light broMui colour. The larval 
period- lasts about a month. Moths 
begin to emerge from the pupae 


- {Contd, from page 13) 

after about ten days and the cycle 
is repeated. 

CONTROL MEASURES 

There is a popular myth that the 
infestation of stored grains by in- 
sect pests cannot be avoided. This 
is a fallacy which cannot stand a 
moment ’s scrutiny. 

Insects multiply in the artificial 
conditions that we ourselves create 
for them. In the case of insect 
pests of storage early neglect is 
fatal, for neglect makes multipli- 
cation easy. It is a well known 
scientific fact that the development 
of the insect pests of stored grains 
depends on the water content of 
the foodgrains. Dryness which is 
an essential factor for preserving 
the quality of foodgrains is un- 
favourable for . the growth and 
multiplication of insect pests of 
stored grains. So it is extremely 
necessaiy that we should see that 
the grains are well-dried before 
they are stored in bins. It is also 
"'essential that there should be no 
initial infestation. In a country 
like India where solar energy is 
both bounteous and plentiful at all 
times it can be utilised for . drying 
grains soon after harvest and 
before their storage. If to this 
we can give a light fumigation by 
any of' the fumigants like carbon 
disulphide or Chlorosol, infestation 
can be completely avoided. 

There is danger of infestation 
from July to October and it is 
during this period that we have to 
be very careful. A number of 
fumigants are available in the mar- 
ket but the most effective and 
harmless from the point of view of 
the viability of the grainsjntended 
for seed purposes As the fumigant 
name of Chlorosol, 
which is a mixture of three parts 
of ethylene dichloride and one part 
of carbon tetrachloride. The mix- 
ture is obtained in a liquid form 
but vaporises on exposure to air. 
All that is to-be done is to cover 
up "the infested grains under an 
air-proof cloth and pour this com- 
pound on a shallow dish on the top 
of the grain at the rate of about 
4 lb. per 100 maunds of the grain. 
The exposure period is 24 hours. 
Pumigation of grains intended for 
food can be carried out with car- 
bon disulphide, methyl bromide, 
hydrocyanic acid gas, etc. But 



these fumigants can only be handl- 
ed by tlie dexterous hands of a 
well-trained entomologist. So it is 
recommended that Chlorosol is the 
safest fumigant to use. 

For storage of grains meant for 
seed purposes, dressing of the seed 
grains by 10 per cent DDT dust 
at the rate of 2 oz. per 125 lb. of 
grain Avill give very satisfactory 
results. Researches carried out in 
the Division of Entomology at the 


Indian Agrienltural Research 
Institute have shown that treat- 
ment of the seed grains by 10 per 
cent DDT dust does not atfect the 
viability of seeds at all. Moreover, 
it keeps the seed grains free from 
the attack of insect pests. Pyre- 
thrum is a harmless insecticide and 
its use to prevent infestation of 
both food and seed grains can be 
safely recommended. But unfor- 
tunately the insecticide is expen- 


sive today. Wlien Pyrethrum 
flowers are grown in larger quanti- 
ties and the extraction of the in- 
secticide standardized, this in- 
secticide will be. a boon not only 
for the control of insect pests of 
storage but j)ests of agricultural 
crops in general. For we shall 
then be handling an insecticide 
non-toxic to warm-blooded animals 
and human beings but highly 
lethal to insect pests. 


POTATOES IN PLENTY . - . . . _ (Conid. from page 23) 


the seed tubers, that the plant is able to utilize them 
fully and quickly. Experiments conducted at this 
Institute and in foreign countries have conclusively 
shown that this object is best achieved by placing the^ 
ijeadily soluble nitrogenous fertilizers in bands on 
Mlh. sideF^^T^FseedT^ 

. one inch. beIgw‘'Th of'^tubers. The phos- 

pliatic fertilizers, on the other' hahR,'’ should be ap- 
plied nearer to the tuber in a single ^awuiiLocRy 
bejimath.„them.*-.. This very efficient method of^use^f 
fertilizers could not so far be practised by the ordi- 
nary cultivators who could not afford expensive ma- 
chines devised for this purpose in foreign countries. 
But it has been shown that placement of fertilizers 
can be most easily and efficiently done by means-of a 
horse-hoe by adding a few simple attachments to it. 

Briefly, three TJ-shaped iron plates are screwed 
between the tines and the frame of the horse-hoe. 
These plates keep the furrows open, while the ferti- 
lizer is dropped in position through i^oras or metal 
tubes attached to these plates. This simple device 
has been fully illustrated and explained elsewhere.* 
So also the advantages of placement method of ferti- 
lizer application have been fully discussed.f 
TIME AND METHOD OF SOWING 

In the potato crop, sowing at the right time as- 
sumes greater importance, because, jf the tubers are 
pjunted top ^eaiilxJlh. the _ season, when the tempera- 
tures are stilljflgh, they are^iaMr t'O n’ot'iir'tlm; soil, 

tlie' cohtraf^q late 

sowing reduces the yield as well as the size of the 
tuber by not allowing sufficient period for the crop to 
grow, and the tubers to attain their maximum size. 
For the.Phulwa variety, a period of about 15(^la:iOS 
is the minimum f oi* the_cr op^ "E^y-mia- 

turing varieties will require less time. \yni areas'' 
where similar, climatic conditions prevail as in Delhi, 
to obtain big-sized tubers, ur op - should ^ be sown 
about 15 October, butA'or'seed purposes, it will be 
advantageous to sow the crop in the first week of 
November. - • 

Method of sowing is also important from the 
point of view of the cost involved. The common 
practice of sowing on ridg;es^is laborious and expen- 
sive. It offers .npIj5arT[eynir„ad^ 
sibly ih"'case of insufficient moisture in the spiJ^jfter 
plBithTgr'iiFvdnch^^a^’R 

.i: simple device for the placement of fertilizers”, . 

indiani Farming, July, 1952. t .• / 

t “How to get the maximum benefit from the apphcationj 
of fertilizers”, Indian Farming, October, 1952. 


crop to help germinatioiwvuthout water coming in 
contact with the tubers, ^lat sowing give s^s^noocL a ^ 
germina tion as, ridge so wing, if there is adequate 
moisture in the soil at the time of planting. Planting 
is done simply by opening tlie furrows with a country 
plough or with a horse-hoe, if fertilizers are being 
applied by thVlflaeehmirt hTethod, and then covering 
over by one or two light plantings. Care, however, 
should be taken to keep the spacing between the rows 
at proper and uniform distances, the furrows straight 
and to 4 ins. deep. The tubers in the furrows 
should be firmly pressed into the soil. It is advis- 
able to put pegs in the ground at measured distances 
to help the ploughman open the furrow at appro- 
priate places. Irregular spacing and curved or 
{Contd. cn page 29) 
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: nomic data relating to India in the form of 
-.maps and diagrams. 

Indispensable'^ to , Educational Institutions, 
;; Universities, Libraries and all those interested 
in the agricultural development of India. 

Ordinary edition . . Rs. 12/- per copy 
De-luxe edition . . Rs. 15/- per copy 

Copies available from: — 

THE MANAGER OF PUBLICATIONS, 
j Civil Lines, Delhi. — 8. 









POTATOES IN PLENTY 


[Oonicl. from page 27) 






crooked furrows wull make iuter-eultivatiou and 
earthino'-up witli 1)uIlock implements difficult later 
on. 

INTER-ROW CULTIVATION AND EARTHING-UP 

Giving even one or two koeings- by manual 
labour, as is generally the X)raetice wutli our cultiva- 
tors, adds considerably to the cost of production. 
These hoeings can be done very cheaply, and more 
frequently with a horse-hoe' or bullock cultivator, if 
flat sowing has been resorted to, the spacing between 
the rows has been properly maintained and the rows 
are not too closely spaced. Horse-hoes of good makes 
are provided with hilling or ridging attachments by 
maniifaeturers, and they are quite suitable for doing 
this job. If Jieayiex^earthing iijD i^^^^ for 

e2^nple.,„in_the XhxiIwS ridger iDlou a‘lr.^ean 

^S.JY.?iT-..§ff6ctive^^ IHcIdes'very uniform and 

deep earthing-up. With a horse-hoe 2J-to 3 acres can 
be hoed quite comfortably per day. The cost, there- 
fore, will be only a fraction of doing the same opera- 
tion by manual labour. One precaution, however, 
will ,hay§ to be taken, that is, to ensure that the bul- 
locks walk in between the rows and do not trainjDle 
the crop. This is ensured hy using longer and ad- 
justable yokes, in which the distance between the 
bullocks can be varied. 

Earthing-up should be done at the right stage. 
If the plants are too small, they are liable to be buried 
under the soil if earthing-up is undertaken too early; 
if on the other hand, it is delayed too long, some of 
the shoots which have grown long, may be damaged 
-in the process. It is generally desirable to do the- 
first earthing-up with a horse-hoe and the second by 
a ridger plough. 

DISEASES, PESTS AND THEIR CONTROL 

Potato yields are often greatl}^ reduced because 
of the virus diseases. Eolling, curling,- blotching 


with consequent stunting of the plant are the symp- 
toms of various diseases caused by virus. Unless ade- 
quate control mea>sures are taken, potato production 
may become uneconomical in spite of the best efforts 
in other directions. Proper control measures W'ould 
help to check the diseases. 

Use disease-free seed : As the virus diseases are 
spread from the few diseased plants which may come 
1113 from infected tubers, seeds from hilly or other 
regions free from virus diseases should be preferred. 
It may not, however, be possible to get fresh stocks 
of disease-free seeds from these regions every year, 
but efforts should be made to secure supplies every 
second or third year, at least for seed multiplication. 

When multiplying seed on a farm, a suitable 
area, some distance away from the rest of the crop 
should also be planted. This plot should be regularly 
and thoroughly examined and any plants showing 
signs of the disease should be dug out along with the 
tubers and immediately destroyed. The healthy 
plants should not be touched with the contaminated 
hands. Seeds from a disease-free crop may thus be 
obtained. To spot the diseased plants and give a 
thorough rogueing, is really a trained person’s job. 
Help of the local representative of the Agricultural 
Department should be sought in this important work. 

Other common and serious disease of the potato 
cpp is early and late blight. Spraying with fungi- 
cides like Perenox will greatly help to ward off the 
disease. Agricultural Departments of most of the 
States have staff who undertake spraying ; the cost is 
usually negligible. 

Of the pests, the most serious one is the white 
fly. This minute insect is mainly responsible for 
spread of virus diseases. Spraying with any insecti- 
cide or fungicide will kill these insects. The Agri- 
cultiu’al Department should be consulted about the 
particular fungicide or insecticide, its strength, and 
the method of its use. 



LAND AND IRRIGATION 

of erosion at the watershed are especially important. 

A knowledge of seepage loss from canals and 
the drainage conditions will be the guiding factors 
in formulating the cropping- system.,^ ^In low-lying 
areas outlets for excess of water during monsoon- are^-“' 
an absolute necessity. There is a possibility of water- 
logging of low-lying areas. This will have to ke 
prevented by opening up suitable drains and such 
lands may have to put under paddy cultivation. 
Since erosion is extensive, the crops should be select- 
ed very carefully so as not to ^encourage further 
losses of soil. Those crops which require less amount 
of water may be selected. A crop like sugarcane 
which needs about 90-100 acre inches of water for 
its successful growth is liable to cause increased see- 
page of water to the low-lying areas which are likely 
to develop water-logging in course of time if not pro- 
perly protected. In Bombay-Deccan, canal^ irriga- 
tion of sugarcane crop has damaged considerable 
areas of low land in this way. 


[Contd, from page 24) 

Erosion control measures in low lands will have 
to be initiated on scientific lines and the programme 
of embankment will have to be taken in conjunction 
with the alignment of the distributaries. 

TtHs_ needless to say that water for irrigation 
purposes should be so controlled that the amount 
available is sufficient to meet the needs of crops. The 
quality of water in this area as judged from the 
analysis does not indicate any inherent danger of 
salinity. On the other hand rivers flowing through 
lime beds will cari\y enough lime and will maintain 
good phj’^sical condition of the soil. ■ 

Under an irrigation project it is essential that 
there should be sufficient land to use all the water 
stored in the reservoir. Further the fertility of the 
land must be of order to ensure a yield which will 
leave sufficient profit to the farmer after the cost of 
production has been met. ^ 


I 
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HEAVY-DUTY COIL-SPRING 
CULTIVATOR ATTACHMENT 



You can handle your farm jobs cheaper when 
you hitch up your JOHN DEERE Model *‘40” 
Standard Tractor to a low-cost JOHN DEERE 
No. 1 Tool Carrier. 

This ruggedly built Carrier frame is the backbone 
for a complete line of agricultural implements 
such as chisel cultivators, spring tooth cultiva- 
tors, ridgers, land levellers, planters and ditchers. 
In fact any implement that fits a 2i" Tool Bar 
can be handled efficiently and conveniently by 
the Tractor’s Hydraulic System. 

The Tool Carrier is easy-on, easy-off with the 
new advanced type 3-point hitch, of the Model 
‘*40” Tractor. Simple in design it will pay for 
itself many times by keeping your Tractor busy 
on more jobs, more days of the year. _ _ , 



CALCUTTA 

TRACTORS (INDIA) LIMITED 

P.O. Box 323 


REPRESENTED IN INDIA BY 
BOMBAY 1 
LARSEN &TOUBR0 LIMITED 
P.O. Box 278 


NEW DELHI 

WILLCOX (BUCKWELL-INDIA) LIMITED 

P.O. Box 289F 


AFTER SALES SERVICES free service visits in first six months of JOHN DEERE ownership* 
Also large stock of spares available at reasonable prices. 










20 YEARS OF SELECTIVE CATTLE BREEDING 
WORK OF CENTRAL DAIRY RESEARCH INSTITUTE 

{Conid. from 'page 17) 

RESEARCH 

The researcli and other activities of the Institute 
are carried out in four sections, dairy hushandr.y, 
dairy technology, dairy cheniistr}^ and dairy bacterio- 
logy. 

The Dairy Httsiandry Section deals with the 
breeding, feeding and management of dairy cattle. 
The Institute maintains for its breeding and feeding 
experiments a dairy herd of about 300 cattle, includ- 
ing the Red Sindhi, Gir and Tharparhar breeds of 
cows and the Murrah buffaloes. 

Back away in 1933, was started a systematic 
breeding of the Red Sindhi cattle. The efforts of the 
past two decades are seen in the considerable increase 
in milk production, and the number of championship 
prizes won by this Institute’s Red Sindhis. The 
average daily yield of milk now is 13.7 lb. and the 
highest yield 7,128 lb. in a lactation period of 300 
days. The males are sold to the States of Coorg, 
Mysore, Bengal and Madras and the increasing de- 
mand for cows can be met only partially. Requests 
for animals come from many South East Asian coun- 
tries, notably from Thailand, Vietnam and Malaya. 

The number of Gir cattle, which combines the 
qualities of a good milker and a good draft animal, 
is 59. The average daily" yield is 12.5 lb. and the 
highest yield 5,160 lb. in a lactation period. 

About nine years ago, 35 surplus cattle of Thar- 
parkar breed were received from the Karnal farm. 
The present average daily yield is 13.4 lb. and the 
highest yield 4,808 lb. in a lactation period. For the 
Murrah buffaloes the corresponding figures of milk 
yield are 13.4 lb. and 5,239 lb. respectively. . 

As I walked across the enclosure reserved for 
the Institute’s cattle, I noticed a cow shed erected 
^^to the memory of ^Jill’, who during her life of 20 
years had 18 calves and yielded 1,54,779 lb. of milk.” 
Truly a record I thought, and well worth recognition 
in this novel manner. ^ 

Fur form years, the Institute has been experi- 
menting oh using 'Red^Biiidhi cows for ploughing the 
fields and the observations 'made-so far indicate that 
there is no harm in using corvs for light work in the 
.fields. This opens up new possibilities for the Indian 
farmer and his cattle. 

India produces only two-thirds of the require- 
ments of fodder. Any increase in. the production of 
fodder would help augment the country’s milk supply. 
The Institute is, therefore, experimenting with a large 
number of indigenous and foreign grasses to see' how 
far they can be adapted to local soils and climate. 
In other directions also, the emphasis is on better and 
more, economic feed for “cMtlA . 

The Dairy Technology Section deals with the 
problems of handling,’ processing, transport and dis- 
tribution of milk and manufacture of milk products 
on a large scale. Two, improvements evolved after 
long research are of particular interest to urban con- 
sumers of milk. One is a new technique of milk col- 
lection-c?rai-piM3eessing for its transport over long dis- 
tances, and. the other a tamper-proof can for milk 
distribution. 




G. M. CORPORATION LTD., Exhibition Road. PATNA. 
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The other investigations carried out in the Tech- 
iiolog}^ Section have yielded technical data of con- 
siderable practical importance to the dairy trade, in 
connection with the inannfactnre and storage of milk 
products like butter, gliee^ khoa and chli&na and the 
economic utilization of skim milk and other by- 
l)rodncts for the preparation of industrial products or 
supplementary foods. 

The Bacteriology Section is interested in clean 
milk production, its processing and the preservation 
of milk and milk products from spoilage by micro- 
organisms. -A new method of detecting iDacterial 
contamination in milk has been developed, according 
to which unclean milk is rapidly turned into a deep 
red liquid. Another experiment which should be 
more widely known in the trade and among house- 
wives iiiTiidia is the preparation of starters^’ con- 
taining useful bacteria that can guarantee good 
standard quality dalii^ butter or cheese. Some bacte- 
ria produce large amounts of acids that give sour 
clalii, others produce smaller amounts which give us 
sweet clahi, A few other species of bacteria produce 
volatile flavour compounds which enhance the palata- 
bility of curds. The dahi' ‘hstarters’’ used according 
to instructions” will give housewives the quality of 
their choice! Experiments are also in progress to 
prepare these ^hstarters” in the form of small white 
tablets for easy distribution and handling. 

The Dawy Chemistry Section deals among other 
things with the chemical analysis of milk and its 
products, detection of adulteration of milk and milk 
products. A simple method capable of application 
ill average Indian homes, has been evolved for re- 
moving the high acidity of bazaar ghee by the use of 
lime. ExiDeriments haye^ also shovm that the best 
method of keeping ghee is, to store it in tin, alumi- 
nium or porcelain containers ^,'Tull to brim” with 
good lids and with as little air gap as possible. 

A large amount of data of wide practical appli- 
cation, regarding the chemical composition and vita- 
min contents of milk of different species, and the 
influence of feeding and other factors on the com- 
position- of milk and ghee made from it, have been 
collected. It has been found that the nutritional defl- 
ciencies of the typicaT-rice diets of the Indian popu- 
lation can be overcome by the addition of 10 oz. of 
milk (or an equivalent amount of khoa, dahi, chhana 
or kheer) per day in the usual diet. 

EXTENSION WORK 

Not only does the Indian Dairy Research Insti- 
tute do its bit for adding to the country’s grain re- 
sources ^ — last year it handed over about 9,900 seers 
of ragi to the food authorities of the Mysore Govern- 
ment — ^but it has now also started extension work 
on a small scale. A Key Farm Centre organized b^^ 
the Institute provides (1) facilities for artificial in- 
semination of cattle, (2) bulls in village areas for 
natural service, (3) long distance transport of semen 
and (4) general aid to villagers in regard to cattle 
management and control of disease. A group of 24 
villages has been selected for intensive work' within 
a five to ten mile radius of the Institute. In less: than 
six months of its inception, the centre has completed 
more than 2,000 artificial inseminations'. Consign- 
ments of semen of Sindhi bulls are being flown from 
the Research Institute to Cochin, Trivandrum and 
;Bhuvaneshwar with considerable success. 


LOOK OUT FOR NEW HABITATION 

The . course of true research never did ruii 
smooth, for the Indian Dairy Research Institute is 
now on the look out for a new habitation. The pre- 
sent 100 and odd acres now in its possession, is too 
small an area for an expanding organization and no 
more land is available in .Bangalore, despite all 
efforts. Explaining the position. Dr. K. C. Sen, the 
Director told me that a minimum of 500 acres of 
good farm land was essential for cattle grazing and 
fodder production. ^'Without this India cannot raise 
a sufficient number of good quality cattle, the demand 
for which is insatiable.” 

Dr. Sen sees great potentialities in the develop- 
ment of the Red Sindhi cattle not only for home use 
blit for sale to foreign countries. ''Three thousand 
animals is not an impossible target” he told me. 
Pressed for more details, he said four or five centres 
could be started in different parts of India for the 
breeding of this type of animal. In his opinion the 
location of the centres might advantageously be round 
about Delhi, Bangalore, on the Bihar-Bengal border 
and in Orissa. . Some work had already started in 
the last place. 

I asked Dr. Sen one final question, as I rose to 
go. What Avas the ideal location for the Research 
Institute under his charge? "The matter is being 
examined by an expert committee and I do not Avant 
to anticipate their findings. All that Ave need are 
500 acres of good land, Avhere Ave can carry on our 
researches and experiments undisturbed Avithout the 
threat of moving out every 20 years. The Institute 
should be located not too far from a- University 
Centre AAdiere researches on agricultural and other’ 
allied subjects are being carried out and there is a 
suitable library to assist us in our Avork.” A reason- 
able demand, I agreed. 
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In the wake of the Conference of the , State Directors i, and Ministers of Agriculture 
comes another equalty importaiit workshop dealing with the vital problem of agricultural 
marketing. That this aspect of our agricultural economy , has not had the same attention 
as paid to all the other phases in the recent years, has become painfully evident of late and 
this conference has not come a moment too soon. 

As stated by the Union Minister for Agriculture in his speech, attempts at developing 
piarketing of agricultural produce have all an atmosphere of isolation from the rural com- 
munity, as it often appears^ to be an attempt to impose things from above. No structure 
which is not based on the cooperation of the parties concerned can be durable or be expected 


to stand by itself, 

i 111 respect of tliis phase of agriculture, the in- 
L'linatioii has been to take the primary producer foi* 
granted and a reorientation of administrative and 
executive approach to agricultural marketing is to 
be accorded priority and unless this is done, very 
little progress will be registered in the coming years 
as well. . 

Idle discussion in tlie conference spot-Jiglited tlie 
heed for building up a strong cooperatives organiza- ^ , 
tion for ' improving mairketing facilities in the coun- 
try and the recommendations made by the conference 
show increasing awareness of the need for taking 
inore active interest in this work. An interesting' ^ 
Sidelight is a neAv angle from which the 'Minister 
treated this problem, at a time when emiDloyment i)OS- 
sibilities arb being cbhsidered by the Planning Com- 
mission. , -It -lis- clear that except in its later stages 
pi some eases, marketing appears to suit the apti- 
ti tide of only a certain section of our people^•• ;.0nr; •; 
intelligentsia ‘ may also find , this field of economic 
activity; interesting . enough if; the action on 
strengthening marketing procedures and its reorga- 
nization is thken up. As the recommendations of • ^ , 
ai;e implemented, ^ will soon have 

■ 2 ' 


a programme which will be ^fitted into the National 
Extension >Serviee. ' ; 

PRIMARY PRODUCE 

- '' Hi' order to secure to the primary pipducen ade- 
quate return for his , produce commensurate witli 
quality and ensure to the consumer xirodiicts of 
guaranteed quality, the conference suggested that: 

dD* dMie State Governments make special efforts 

to popularize the gradhrg of-all agricnltural products 
fqi* which ^Agmark' specifications have been laid 
. dovui. 

(2) The State Governments give effect to the 
proposals made by the Planning Commission in re- 
gard to the grading of , and edible vege^ble oils 
under ‘Agmark’ and enconfa'ge.- their .honsuniptioh by 
restricting inter-State mov^mepts only to ^'radecl 
; produce; J ^ / 

/ ■ (3) Regional and seasonal ^specifications for 

ghee be prescribed by the Agricultural Marketing’ 
. Adviser to the Government of India wherever neces- 
sary. '' , _ ' i 



. (4; Ail Governmeuts, Govemment-sponsored 
and aided institutions confine their purchases to 
^ A^'inark ' ghee and oils. 

It asked the Dii^ectorate of Marketing* and Inspec- 
tion to explore possibilities of introducing* grade 
standards for various fruit products, and urged the 
State Governments to encourage the promotion of 
the fiuit products industry in the producing areas. 

COOPERATIVES 

In order to secure to tlie producer the maximum 
return for his produce, it urged the State Govern- 
ments to (a) organize more marketing cooperatives 
at all levels and link them with credit and multi- 
puriDose institutions; (b) encourage such coopera- 
tives to provide facilities for the transport, process- 
ing and grading of produce; and (c) bring about 
closer liaison between the Marketing and Cooperative 
Departments of the States. 

,In addition, it was recommended that the Indian 
Council of Agricultural Research be moved to sanc.- 
tion a scheme for training in the marketing of agri- 
cultural commodities, under the auspices of the 
Directprate of Marketing* and Inspection. It also 
suggested tliat if a- permanent organization is envi- 
saged, botli in the States and at the Central level, it 
should be staffed by trained personnel only. To do 
this, immediate and long range training programmes 
will be . necessaryj anci' the , suggestion made for 
arrangements, to be made by the Central and State 
Governments to train their marketing stuff abroad 
and to the, _ Universities to institute post-grciduate 
courses" providing for ^ i:>r rqHcbI and theoretical 
-studies in the marketing of agricultural and -animal 
husbandry products, is very sound. The conference 
also touched questions of the standardization of 
weights and measures and of initiating^ researeli to 
evolve suitable containers for different types of 
perishable piroducts such as fruit and vegetables, 
honey, fish, eggs, gu')% etc. Effective implementaUou' 
of this problem is bound to change any marketing 
system to the advantage of the primary iirodueer. 


DUE CO¥ER 

WATER LIFT 

Oxen drawing' well water for irrigation. As the oxen 
run do\yn the slope the bucket comes to the surface 
and the water pours into the small irrigation channel. 
In this type of well the oxen must climb backwards 
up the slope to the well-head and they have to be 
specially trained for the job 
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GUESAROL‘’'550; 50% DDT water wettable Powder forming 
a stable suspension on the addition of water; recommended 
against a wide range of important crop pests. 

GUESAROL DUSTS: Ready-for-use Dusts containing 3 to 10% 
DDT, . recommended against crop pests under conditions of 
water scarcity' 

GEIGY 33: 10% DDT ready-for-use Dust for the preservation 
of scored produce from insect pests. 

GEIGY 33A-5: 5% DDT ready-for-use Dust for the protection 
of stored potatoes. 

GEIGY MANGO SPRAY: A wettable dual-purpose powder 
containing DDT and Sulphur in an optimum combination for 
the control of Mango. Hoppers and Mango Mildew. 

HEXIDOLE 805: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 0.65%). Recommended against a 
variety of crop pests. 

HEXIDOLE 810: Ready-for-use Dust containing Technical 
BHG (gamma isomer content 1,35%) recommended against 
locusts, grasshoppers and other important pests, 

HEXIDOLE 950: Water Wettable Powder containing Tech- 
nical BHC (gamma isomer content 6.5%). Recommended on 
dilution \yith water against several species of crop pests. 


For further poniculars please write to: 




'GEIGY INSECTICIDES LIMITED | 

NEVILLE HOUSE - NICOL ROAD B 
BALLARD ESTATE - BOMBAY I M 

(All-India except Bengal. Bihar. Assam and Orissa) ^ 

GLADSTONE LYALL & CO. LTD. I 

4. FAIRLIE PLACE - CALCUTTA \ W 

(Bengal. Bihar. Assam and Orissa) j 
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By, A. R. VYAS 


old Slii'i Laxjnaii (lOpal 
Mali, a farmer of village Sliivre in. Nasik dis- 
trict, is now a national Jiero, for he holds r.lie 
world record for the highest yield of 16,61.1^ ]b. of 
paddy^ l^er acre. This phenomenal yield raised in 
the khanf of 1952 is 5,400 lb. higher than tlic high- 
est reached by the prize-winning .farmer in the All- 
India Competition of 1951, and ten times the average 
per acre yield of the Bombay State for paddy! The 
Indian farmer forges ahead. . 


‘ I met this shy, modest-looking farmer last 
month, tlirongh the courtesy’ of the Pnmibay Govei^ji- 
ment, amid his village surroundings. Tie was exj^ect- 
ing me, for word had gone round from the District 
Agricultural Officer the previous evening. 


"We pliuiged into conversation after the prelimi- 
naiy introductions had been quickly got over. T 
learnt that Shri Laxman belongs to a class of pro- 
fessional cidtivatoi’s, wlio for generations have earn- 
ed their living through agriculture. Having lost his 
elder brother some years ago, Laxman is. .now the 


The place where Shri Laxman Gopal Mali lives 


















Shri Laxman Oopal Mali 


head of a. joint family which owns about 95 acres 
of land. To help him reai") -.-goldem-harvest is his 
nephew Dagaji Shanker-Mali. ' ' ' 

METHODS USED 


^ Asked to elaborate the methods he had used in 
raising his bumper paddy crop, Laxman . explained 
in his halting Marathi, -f hat the one-acre plot on 
which the paddy crop Avas raised is of medium blaeh 
soil. It Avas ploughed Avith a tractor, loaned b.y the 
"btate Agricultural Department, in April, 1952.’ The 
land Avas ploughed again Avith- a- 'country wooden 


Mali lamdy^except the tiniest—- 
work on the held. Ihe hero Avith his nephew, their 
wives and children 
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For Economy & Dependability 


insist on 


“COCKSHUTT” Farm Equipment 






Model *‘20*' 


(30.45 B.H.P.) 




Model **4Cr 

(45.59 B.H.P.) 
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Model 

M. B. Plough 


I:, 


Model 

Tiller Combine 


€©i^F‘LiTi yr^i ©¥ N©©iilM 

Tractors, 4 power sizes, 26 models (Diesel 
Powerine, Gasoline) o Tractor Mounted Equip- 
ment & Ploughs ® Harrows o Gultivators 
© Tiller Combines (Harrov/- ploughs) q Self- 
propelled '^Drive-O-Matic’VCombines e Manure 
Spreaders © Seeding, Planting and Fertilizing 
Machines ® Haying Equipment ® Sugar-cane, 
Sugar-Beet, Tobacco and Peanut-cultivators etc. 
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Designed Right, Built Right and Priced Right for 
Modern Power Farming, 


COCKSHUTT 


Serving farmers throughout 
the world for 1 14 years. 


Sole Distributors 
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P. B. No. 1081 P. B, No. 139 P. B. No. ! 107 - P. B. No. 109 

Bombay. Calcutta. Delhi. Madras. 

^PLICATIONS FOR DEALERSHIPINVITED 







Tlie crop received lieav3^ doses of manure. At 
the time of transplantation, 14 mannds of grotihd- 
nnt cake were applied ; a month later ten mannds of 
^kharif mannre mixture' were used; two and a half 
cwt. of ammonium sulphate were applied six weeks 
later and 10 lb. of borax were used after another six 
weeks. 

I asked the champion farmer the secret of his 
astounding success. Smilingly he replied: *'The use 
of green manure, heavy doses of organic manure and 
the use of chemical fertilizers." 

I posed him a question: ‘^Can a small-scale far- 
mer with his two or three-acre plot get similar re- 
sults ? " 

*'Yes", he said, ‘‘provided he gets proper irri- 
gation facilities and the requisite financial help." 

In his own case, he told me that he had received 
supplies trom the Government on credit, which he 
had repaid on harvest. He also . aelmowledged witb 
gratitiide the Myice he' got from the local agricul- 
tural department, which had been of great help to 
him. I was told that Shri Laxman Gopal Mali was 
a regular visitor to the agricultural depot. 


PRIZE WINNER 

Shri Laxman 's six-foot paddy crop, had about 
38 tillers (shoots from the root) in each hill. To pre- 
vent 'dodging" of the crop, it was supported by coir 







{Contd. on page 31) 

For your oil engines 

IJVJECTIOA' 


Spares from stock 

Expert service at fully 
equipped service depots 


A complete range of genuine Bryce spare 
parts is always in stock including fuel pumps 
nozzles, nozzle holders in sizes to fit Fetter, 
Fetter-Fielding,. Mirrlees, McLaren, National, 
English Electric, 'Kirioskar, Cooper and other 
leading oil engines. Immediately availabl 
through any of the addresses below 





Industrial & Agricultural Engineeriug Co. (Bombay) Lid.j 
4f3 Forbes Street, Fort, Bombay 1 
1 Darya Ganj P.O. Box 1516. Delhi 


Associated Offices 

I.A.E.G. (Madras) Ltd., ** Dinroze Estate”, 2/17-G, Mount 
Madras and Sbanmugam Road, Emakulam. I.A.E.C. (Mysore) Ltd., 
54-55, Silver Jubilee Park Road, Bangalore City. I.A.E.C. (Hydera- 
bad) Ltd., Barman Buildings, Gunfoundry, Hyderabad (Biy- 
> I.A.E.C. (C.P.) Ltd., Mount Road Extn. Sadar, Nagpur. I.A.E.U 
I (Calcutta) Ltd., “(Gandhi House”, 16 Ganesb Chandra Avenue, ^ 
I Calcutu 13. ^ 
















HE cabbage family named 
by botanists as Grnciferae, ' 
because of the four petals 
of their flowers forming a cross, 
has among its members a number 
of plants of great economic im- 
portance. Cabbage and its dimn- 
nitive brother Brussels sprouts and 
their near relations and. cousins 
like cauliflower, radish and turnip 
are delicious winter vegetables. 
The mustard plant, another mem- 
ber of the family is one of the most 
vatuable oilseed crops in the. In- 
dian Union. Its seeds yield the 
mustard oil that is an indispensa- 
ble medium of cooking in millions 
of homes in Bengal and Bihar, 
Uttar Pradesh and to a lesser ex- 
tent Punjab. Mustard is also used 
in medicine as plasters and poul- 
tices to alleviate inflammation and 
soothe pain.. So the importance of 
preventing or reducing to the mi- 
nimum, the damage caused by in- 
sect pests to these valuable crops 
needs no emphasis. 

The mustard saw-fly is a pest of 
the nurseries of cruci fero us plants 
radish, mustard, 
rape, sarson^loria/^^ , Tlie 

damap’'’'”caiT§(M^ certain 

years is so serious that re-sowing 
becomes a necessity to reap at least 
a reasonable harvest. The pest has 
been recorded from almost all the 
States of the Indian Union. Only' 
the incidence, the extent of damage 
and the time and duration of oc- 
currence vaiy from State to State. 
In the Piuijab, Uttar Pradesh, 
Bihar and Bengal in The North the 
pest makes its appearance in the 
beginning pf October and is found 
in the fields and kitchen gardens 
upto the beginning or middle of 
March. In Bombay the saw-fly 
larvae are found as early as June, 
but most of the damage is caused 
ill August and 'September. At 
Poona the ’ pest • is rather bad on ' 
cruciferous plants during the mon- 
soon months especially in August. 


By 

: E. S. NARAYANAN, 

Head of the Division -of 
Entomology, I.A.R.L, New Delhi 


In Madhya , Pradesh the . pest is 
foundr*^ih Targe numbers m Novem- 
ber, December and January. In 
the Assam valley also it is a bad . 
pest of cruciferous crops during 
these months. In Mysore and Coim- 
batore in the South the . pest has 
been observed from November to 
almost the end of February. 

^ In the nursery or in the field it " 

■^s a common sight to see the adult 
fl ies' making slow short flights a nd , 
now and then resting leave s. 

Yflt is also a common sight to see 
groups of three, four, five or even 
six larvae nibbling at the leaves of 
young seedlings in the mornings 
or at dusk. At the slightest touch . 
these .-larvae curl themselves and 
fall on the gTound and feign death. 
The grubs feed on the leaves from 
the edge inwards towards the mid- 
rib. These larvae are not such 
voracious feeders as thosh of Lepi- 
doptera: The female saw-fly lays 
pgg;s-idngly-- in^ideAheAiss^^^ 
plant very near the jnargin of 
the margiiiThpen , 
by means of its short, shariD saw- 
like ovipositor. A female fly lays 
UirTTiTavei^ge^S^^^ The young 
grub hatches out in abo ut a w eelp 
a nd feeds on the tend^^^^^ pf . 

' '^e .growmg; plants. The newly 
hatched out gTub is greenish grey 
in colour and is 2 mm. long and 
cylindrical in shape, and as it feeds 
and grows and becomes older its 
original greenish grey colour be- '■ 
comes darker and darker until it 
is greenish black when fiill-fed. - 
The full-fed larva measures 15 to 
IS nun, in length. It has the ap- 


pearance of a lepidopterous cater- 
pillar. It can, however, be easily 
^distinguished from the latter by its 
eiglit pairs of prolegs besides the 
i * tliree'j)^^^^^ thoracic legs . } 

When full-gTOunflUsp^ a cocoon 

of white mlk. Sometime^ 'These 

cocoons with the pupae inside are 
found in between two leaves, the 
latter held together by the silken 
strands of the cocoons. In the ma- 
jority of cases, however, the cocoon 
is spun in the soil and has an outer " 
covering of agglutimated soil par- 
ticles. The larval_peripd lasts from 
,10 to. ^15 days and the pupal period 
lasts for 'about_10 to 12 days. The 
larva iindergoeslnetanimphosis in- 
side the cocoon and emerges as 
adult and thus the life-cycle is re- 
peated. Three broods of the 'pest 
have been observed during the cold 
weather. Where there is no clear- 
cut winter the pest has more than 
three generations in a year. 


The following control 
are recommended: . 


measures 


(a) Where the arek to be treat- 
ed is small, hand picking of larvae 
in the morning as well as at dusk 
offers the most effective method of 
controlling the pest. 

(b) The young seedlings may 
be sprayed once a week by l ead 
arsenate (1 lb. in 50 gallons of 
water). This has given good re- 
sults in the experiments carried 
out at I.A.R.I. nurseries. The crop 
has to be washed thoroughly two 
or three times before being used as 
-food. 

(c) Dusting by 3 per cent BHC 
will give excellent results. In the 
case of crops Avhere BHC has been 
used the crop should, not be used 
for cooking for about teii days, 

(d) -The larvae - are attacked by 
■ an Ichneunioii- parasite .(.Exacro- 
' dus populmis) which alsQuhelps to 

some extent in keeping: down the 
population of the pest. 
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A ‘her tree in fruit 
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HE average Indian diet is deficient in most of 
Jl^ the protective elements. Fruits which could 
. have supplied these are rarely added to the 
menu due to their high cost. A majority of the 
people is under the wrong- notion that fruits like 
apple, grapes,- oranges, etc; only- are of , real value. 
The truth is far from it. There' are many indigenous 
fruits that are commonly found growing in India 
having as much nutritive value as the so-called table 
fruits. Bd is one of them. 


This tree is commonly found growing alh over 
the country. In' Hoshangabad district of Madhya 
Pradesh, every village has at least two frees of this. 
1 hese are mostly protected, by someone who exercises 
a nominal right over -them. The fruit can be had 
free for fhe mere asking. 

CULTIVATION 

The tree is not grown as garden plant. But it 
(feserves inclusion in any garden of reasonable size, 
rile plant can be raisecl from seeds. )Select a ri^je 





























By B. L. 
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The three common types oi ^her 


fruit of a desirable type. Break open the seeds and 
sow the nursery in June-July. The seedlings Avill be. 
ready for planting in next June-July. They, may 
then be planted 30 to 35. feet apart according to the 
variety selected. - ' 

The tree will need attention in the first yea.r, 
W'heii it should be manured after the .fains. AVeeds 
should be removed during the rains and protection 
should be provided against strayf cattle, goats and the 
worshippers of Lord Shiva. It sliould be irrigated 
when necessary. , ' - 

The tree will start fruiting in about five years 
and will be at its best in the tenth year. 

VARIETIES - 

. There are no standard varieties, of l)el. . The size 
of the fruit also varies. Tliej^ may be-round or oval 
in shape. Some : rare varieties have very strong 
odour creating nausea, .whereas there are otheTs- that 
are mild and sweet-scented and delicious in taste. 
In the varieties of latter type the number of seeds 
is also small. Such a variety should be selected for 
propagation. • 

Raising of plants by gootee and matching may 
be tried from a desirable tree bearing .fruits of excel- 
lent' quality. 

YIELD 

A tree may bear 300 to 400 fruits of smaller size. 
The large fruit type ' will yiekh about 200 fruits. On 


an average five . to six maunds of fruit may be ex- 
pected from one tree. ' 


NUTRITIVE AND MEDICINAL VALUES 


..The fruit compares favourably with apifie and • 
pomegranate in its nutritive value : 


Carbohydrates 


Protein' 

per ounce 

Pat 

Calories 

0.18 

9» 5 

0.2 ■ 

20.8 

0.11 

2.19 


9.2 

i 0.18 ■ 

0.19 

— 

9.0 


. The .fruits .are available throughout the hot sea- 
son.- This is the time when slierlet is in great cle- 
mancl, which has a cooling and refre.shing effect. 

- -y The pulp from roasted unripe fruit is also effica- 
cious in c'orrecting minor digestive disord'ers. It is 
of immense value in eases of obstinate diarrhoea and 
dyspitery wlieii. unattended by fever and when the 
patient is Aveak and dyspeptic. Unripe or half-ripe 
lei is astringent, digestive, aromatic and cooling. 

, , In irregularity of boAvels lei is partienlarly nse- 
fnl for it acts as a mild stimnlaut to the intestinal 
mucous membrane and, while it tends to arrest diar- 
rhoea, it no less certainly acts as a laxatiA^e in eases 
of constipation. 
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A pair of Naga goafs — (left) male, (right) female 
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A CCOEDING to the livestock 
census of 1951, Assam State 
owns nearly nine .Gakhs of 
goats contributing about *14 crores 
of rupees to the national Avealth. _ 
The main business relates to milk, 
meat, skin, etc. , of the goats. 

The local goats constitute a mix- 
ed breed of non-descript origin. 
The variation in the individuals 
can be observed in the existence of 
beards, length of hair and body 
colour. Attempts have been made 
since 1929 to improve .the local 
types by various methods ; cross 
breeding Avith the Jamhapari 
breed appears to liaA^e gh^en suc- 
cessful results. 

INTRODUCTION OF JAMNAPARI 
GOATS 

Considering its high degree of 
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By D. L. PAUL 


prepotency, the Jamnapari breed 
Avas selected to grade up the local, 
goats into a dual purpose type for 
milk amTuneak The first lot of 
Jamnapari goats for breeding pur- 
IDOses AAUS brought from TIissar 
Government Farm in 1931. This 
herd consisting of good specimens, - 
possessing desirable characters- like 
long legs, Eoman* nose,- close coat 
and long pendulous ears, was first 
kept at the Upper Shillong Farm, 
wherefrom the goats Avere distri- 
buted to.Khanapara and Sylhet. 
Farms for purposes of breeding to 
upgrade the local varieties. The 
death roll was rather heavy in this 
imported stock due to the effects of 
changed environment and absence 


of adeguate A^eterinary protection. 

Since then some more Jamnapari 
goats AA' ere brought into AssamE 
These, .later . imported stocks Avere 
to some extent acclimatized to the 
environmental changes and brought 
out improvements to^ some extent 
in the local goats. Some' of the 
Jamnapari bucks supplied to vil- 
lages have actually become- proge- 
nitors of kids who were lop-eared, 
tall-legged and of Roman nose con- 
formation. . It has been noticed 
\ that in many parts of Assam a 
female goat of the improved stock 
is capable of yielding about one to 
two pounds of milk dailj^ eA^en 
after feeding its kids. 






BOMBAY PpWRAH: Amazingly 
strong and easy . to handle. 
Available in 2 j lbs.. 2| lbs. & 3 lbs. 


SQUARE-NOSED SHOVEL: Made 
from high-carbon SteeT to I.S.I. 
specifications. Fitted with sea- 
soned wooden handles. 


In thousands of India’s farms, Agrico implements 
are doing a wonderful job today. Made from hjgh- 
carbon steel and specially tested for superior 
strength, Agrico implements are the choice of 
farmers everywhere ! 


WEST INDIA POWRAH: Extre- 
mely sturdy, and well-balanced. 
Specially fortified shoulders 
ensure long life 


THE TATA IRON & STEEL COMPANY LiS^tTED 

. Head Sales Office : 

23-B, Netaji Subhas Road, Calcutta-! 

Branches at : BOMBAY, MADRAS, NAGPUR, 
AHMEDABAD, SECUNDERABAD, KANPUR 
JULLUNDER CANTT. & VI2IANAGRAM GANTT 








^ PIE role; of tobacco iu the 
country’s^ economy . is of 
miiltifolcl importance. Agri- , 
culturally/ it brings to the Inclian.^ 
grower an annual return of about . 

45 crores, although its total 
acreage* is' onl^^ . 34 per cent of . t]ie 
total crop area in India. Commer- 
cially, it fetches for the country 
. foreign money to the tune of Es. 15 
to 18' crores. By way of excise 
duty, it enriclies the nation annual- 
ly by about Es. 34 crores. Besides, 
it provides means of livelihood to 
a very large number of persons iu 
the various branches of its in- 
dustry. , 

The economic potentialities of 
its - by-products have, however, 

' not yet been . fully , appreciated. 
The- first b^^-product vdiich is met 
with in the industry of tobacco pro- 
duction is the ^ ee d . In our coun- 
try, it is only the cigarette-tobacco 
whidi . 

n:atoon~^crAp_c^ hrdAtob The - 
inflo resceuce of all other types .of 


tobacco are topped to give high 
yield and heavy-bodied leaf. It is 
estimated, that about 4^000 tons 
seed are annualfy 'pibduced iu 
India. Till 1951, this was more or 
less allowed to go as waste. Ex- 
periments have shown that cattle, 
if fed with tobacco seed by grind- 
ing it into a paste, thrive equally 
well as Avhen fed with 'similar 
costlier feed. It does ]iot contain 
nicotine or any harmful substance. 
TOBACCO-SEED OIL 
. Like seed, oil is a l so fr ee .Jppin 
nicotine and 'Utlier harmful sub- 



ficant advantage over linseed oil in 
as much as it does not turn yellow- 
ish on keeping. It has been fur- 
ther reported that tobacco-seed oil, 
Avlien properly treated, yielded 
better results . than Ihiseed oil in 
I the preparation of -.vaimisliea^anxl 
( Its film had 

good gloss, adhesion, flexibility and 


slanees ,.an,d. has beeji _proved_ tojbe 
quite suitaWe f or c uiina.r y_ pur- 
poses. During AX^ar,Av]ieh supplies 
of groundnut oil went short, 
.tobacco-seed oil Avaj^. being consum- 
ed in European countries like Bul- 
garia and Germany. 

Experiments have f u r t h e r 
shown that it can be used as a semU 
dr vin g‘_. oi 1 in Ahe manufacture of 

vaimishes. 

'The tobacco-seed oil has a sighi- 


water and electric ii'esistint 


perties. 

The oil burns quite steadily giv- 
ing mild and smokeless light. The 
con.sumption of oil is also lower as 
compared with other oils. The 
following is the analj^sis of com- 
bustion tests on different types of 
oil : : : ; : ■ ' ; . . , 

Kind of oil Diiration of 
light for 3 oz. 


Tobacco field showing inflorescence prior 
to last priming 


Well-grown tobacco nursery 


Mature "bidf - tobacco plant 




It 4S. ! 


Typical, cigareite- 
JpX, tobacco plant 


Tobacco-seed oil 

oil 

21 

hours 

Gronudnnt oil 

21 


Pungam oil 

20 


Ippah oil 

20 

JJ 

Margosa oil . 

20 


Mustard oil mixed 



with 25 per cent 



groiindnut oil 

25 



'The oil has also been tried with 
success against small insects and 


white aiits. Casiirina posts Avheii 
“trMtM- witir this oil were not at- 
tacked by white ants. 

It is estimated that the present 
extraction of oil from availahlc 
seeds is about 150 tons annually. 


OILCAKE 

’ Tobacco oilcake Avhieh is cheaper ’ 
in price than other oiEalces has 
be® ^^su®essfidly ‘"’’’applied as 
manure in areas of production to 




crops like sugarcane and paddy. 

Feeding trials with this cake, 
conducted at the Agricultnral 
Eesearch Station, Guntur, had 
proved that it had no adverse 
effect on the animals, The cake is 
also fed to horses in other parts of 
Ee world- . . 

TOBACCO’ DUST 

The iiext by-products of the 


tobacco industry are ^ dnst and 
waste. Experiments undertaken 
by the Indian Central Tobacco 
Committee have indicated that 
dnst, when applied to tobacco crop 
. over a basal dose of gronndnnt 
cake,' increases the yield and, in a 
way, matures the crop earlier than : 
when treated with gronndnnt cake 
alone. Application of stem-dnst 
has an additional advantage of in-. 


corporating . into the soil ' large 
amounts of organic matter which 
improves the texture and water- 
holding capacity of the soil — a 
very important factor in our 
farming. ^ . ■ . 

TOBACCO WA^TE 
By far the most important by- 
product is the tobacco waste. It 
contains about 0.6 to 4 per cent of 
■ {Con fd. on page 32) 
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HIS pernicious weed is coui- 
luonly known as coeldebnr or 
sheepbur in English and as ' 
chota clliatura or clwta, gokhrii and 
shankJiahuU in Hindi. In the 
central pai’ts of our country it is 
knoAvn as adhasis. It is ' called 


irhis poor calf is not happy with a bunch of 
i . burs in her tail 


f The fruit, is called the 

nvo oi'P 1 ^tenis bur. It is about tivo centimeters 

hvn.X S .spreading. long, two-beaked and is covered 

blanches. Ihe.y_ are eoca'.se, rough, with hooked prickles which adhere 

are ' 'to the. pas.sing animals and- cause 

aie alteinate, tiiangadar, lieart- the seed to be distributed. Tlie 

bur is dark brown in colour. ■ 

The usual period of . groAvtli of 
aclJuisis' plant is from July to 
October. The seeds germinate 
immecliately after the first shoivei' 
of rains in late June or early 


ariihffi rr-pVmV+Jr , 7 T T, somewhaflobed. They 
7 rough and hairy on both the 

shmiJcJie^h war in '^Matnt? i ^ ^o^h the stems and'Ieaves 

in Pimialfi mpleasant to touch, 

and verlteZiVep in Teleo'u Flowering heads are in recemes. 

, I lueoU. Jiiales above and females clnstei-ed 


They went for a 


TJie growth vigor- 
ous, the to a 

height of Vuollt five feet. FJower- 
ing . coprmences from the last week 
of iV’ig’Ust or early September and 
tlip' burs are formed in tlie Iasi 
yreek of September or in early 
/October.^ Tbe burs are matni*e by 
the end of October and are freely 
distributed from NoAi'ember wlien 
the plants dry. From a few to 
1,200 burs are commonly produced 


by eacli. a.rZ/ia.9/5 plant accordnig to 
the growth conditions available. 

Tbe leaves of aclhasis yield a 
yellow dye, seeds a useful *oil and 
tlie fruit is used i]i medicinal iDre- 
parations. Tlie dry stems are col- 
lected by the poorer labourers- in 
the cold months of December and 
dannary.and are used as fuel. 

MEDICINAL PROPERTIES 

Tbe whole plant of ad//a.S ‘/.5 is 


Be too got a knciful bf burs 


This fieJtl border also i.s not free from the weed 


supposed to possess i^owerful dia- 
phoretic and sedative properties. 
It is said to be very efficacious in 
long standing cases 'of malarious 
fevers and is also given in urinary 
and renal complaints, in gleet, 
lencorrlioea and menorrhagia." The 
root is useful in cancer and struma.. 
The prickly fruit is eonsidered 
cooling and demulcent and 
given in small pox. 

{contd, on 'page 31) 


Thi.s baek-.vard too has its full quota of 
aclhasis" 
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Cleaning and grading of Banaras sann-henip at an authorised paeker’s premises 
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By PARTAP SINGH 


I HE -quality of saiiii hemp exported from India 
. JL during the last many years prior to the in- 
auguration of tlie Agmark Saun Hemp Grad- 
■ 1942 was not upto the desired standard 

tuid there, Avere numerous and persistent complaints 
from huyer? abroad. Hot onljV standards of packing 
neie poor but they also varied considerabty from 
time to time. The deterioration became liarticularly 

A hale ol sann-hcmp bearing an Agmark label from 
a hydraulic press 


marked'after the outbreak of the Second World AVai 
In 1942, the Government of India issued thi 
baun Hemp Grading and Alar king .Rules, and thi 
export of sanu hemp not graded in accordance wit! 
tliese^Rules was prohibited from December 1’ 1942 
^For determining the grade of a lot, ’ colour 
condition and nature of its fibre, its refraction con 
tent and in the case of Hine’ fibre, minimum lengtl 

Cheeking the quality of graded Banaras sann-hemB 

before packing into bales "''W 









o.t.liaiiks cU'e taken into cousiclei'ati’oii. In ease of 
doubt regarding eoloiir of fibx’e it is compared xvitli 
standard samples prepared each season in consulta- 
tion with the trade according to fixed standards ' 
representing mininiinn quality of each grade 
Texture and dryness of fibre are judged by liandlin'o' 
it- and its strength b}^ pulling. Refraction is ascer- 
tained by cleaning representative samples and 
length of hanks with a measuring tape. Each 
agmarked bale carries a serially numbered clotli- 
backed Agmark label indicating its trade description 
and grade, year of harvest and date of packing. 

_ .The_ Ijondon Hemp Association has expressed 
.satisfaction with the working of Agmark .system 
relating to saun liemii. A similar favourable im- 
lire.ssion lias been made in the American market and 
transactions are now being entered into on the basis 
of Agmark grades and labels. All this .shows Jliat 
with the help of the vVgmark the Indian .sanii liemj) 
lias turned the corner and is already oii its- ivay to 
occupy, a respectable position anioug.st the hemps of 
the world. ..The reputation built up by the Agmark 
sann hemp in the foreign markets attracted the at- 
tention of the local consumers also. , The paper mills 
in India turned to Agmark sann hemxi aud the 3 ' too 
found it convenient, dependable and economical in 
comparison , ivith iiii- Agmarked sann hemp. 

\ •' 

EXTENT OF IMPROVEMENT- . 

With .the introduction of the Agmark Sann 
Hemp Grading Sclienie a check over quality came 
about. The -maiii lines of improvement effected are 
indicated below: 

Abolition of ^ (juncU^ -packing : A gundi is a 
small bundle of fibre twisted, folded and tied, and 
^it^ifZApacking connotes pacldng in pucca^ bales of 
these gimdis without ojDening and cleaning them. 
Gimdis are originally made' by producers and tlieir 
fibre in some tracts is twisted fairly tight so that it 
takes a good deal of time and labour to tie and untie 
it. Besides wastage of time and labour, ^ii^nZi-packing 
.involved packing of mud along with fibre particularly 
in the case of green sann hemp produced in tracts 
where . there is scarcity of' water. The quantity 
of such muddy sann hemp exi:)orted from India 
was not large - but on account of the fact that wher- 
ever these gundis were opened the atmosphere became 
dusty and obnoxious, some . countries were reported 
to have actually legislated against the consumption 
of Indian sann hemp.' - The Agmark Scheme lias 
stopped {/'?m&*-packing since "December, 1943A— - 

Elimination of ^tied lieads^ C Tiny bundles of 
'sann hemp tied with a few strands of fibre near the 
butt-ends - are called Hied heads'. . ‘Tied- liens' are 
found in the case of Dewghuddy. and Ganjam . or 
green, undressed sann hemp received from certain 
tracts. These are prepared by the producers while 
the extraction of fibre from, the retted plants is in 
progress. : Before the introduction of the Agmark 
Scheme, the ‘tied heads' found their way to 'the 
• foreign markets. Apart from harbouring extra- 
neous matter such; as ‘stick', leaf and dirt, ‘tied 
beads' caused a good deal of annojmnce and some 
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Checking up the Oracle of an agmarked hale 
Dressing of green sann-hemp 





















exx^enditure to the consumers as they had to be 
untied before use. 

After the introduction of the Agmark Scheme 
‘tied heads' had automatically to be opened to’ a 
very large extent with a view to bringing domi the 
refractipn content to tlie prescribed limits. 

lied-uciion in refraction: Abolition of giindi- 
packing liaturally resulted in the reduction of refrac- 
tion in that part of green sann hemp exx^orts which 
Avas formerly shix^ped in the form of gundis. In the 
Ccise of other qualities also there was a general reduc- 
tion in refraction after the initiation of the Agmark 
Scheme. * 

lynprovcment in assortment of fibre: Along 
witl). the apx)reciable reduction in refraction content 
thei*e lias been a marked imx^roAmnent in the assort- 

{Contd. on 23) 



The litde village oj' iCodipura has a swmh .^ruup of 
Young Fanners' Club members 
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'^HE wa}" to a man’s heart 
tlumigii his stomach” is 
a common expression in 
the U.S.A.; blit just as surely the 
^va.y to develop, farm family co- 
operation with the Extension Ser- 
vice in India as Avell as in the 
U.S.A., is through the village 
young people. Too often we are 
guilty of neglecting our most im- 
portant crop,, our boys and girls, 
instead of providing them with, 
every opportunity to grow up and 
become happ^v useful citizens. 
There is very little difterence bet- 
ween young people in Mysore. 
State and the same age group with 
which it was my privilege to work 
in Baton .Count^^, Michigan for 
nearly 23 years. Developing a 
constructive programme for youths 
as well as for their elders should be 
an important goal for eveiy Ex- 
tension worker. • 

A CHALLENGE 

When the Extension Pilot 
Project was inaugurated in Mala- 
valli Taluk, Mysore State, on 9 
August, 1952, our 15 Village ,Ex- 
tpsion Workers and four Exten- 
sion Officers were challenged to 
organize - at least one Young 
Farmers’ Club in each one of the 
100 villages comimising the Pro- 
ject area. 

It did not take the Extension 
workers long to appreciate the op- 
portunities in promoting youth 
activities in their villages. V To 

20 . 


Shri Anke Gowda belongs the 
honour' of organizing the first 
group of six young farmers aged 
15 to 22 in the village of Maganiir. 
A small vacant plot was secured 
for the A^egetable garden and with 
the aid of Shri Anke' Gowda the 
hard, barren ground was soon 
changed into a promising garden 
spot. It should.be mentioned also 
that the fathers of the young 
farmers wei’e out there helping too, 
just as ]3roud as the boys of this 
venture, ill introducing vegetable 
crops to their village. 

FIEST HARVEST 

It seemed only a sliort time after 
that when three Maganur boys 
brought, a basket of carrots to 'the 
Travellers’ Bungalow which serves 
as a our headcpiarters wliile in the 
Project area. ''You helped us' 
plant our carrots”, they said, and 
added, ' ' we want you to taste our 
first harvest”. Best of all the idea 
caught on anch three^ more plots ^ 
were located to take care of the 
new - uhenibers. Today Maganur 
,has an enrolment of 25 young 
farmers growing vegetables. Up- 
to 31 January 1953, prcictically all 
of the members were boys, but on 
that date Shri Gowda invited us to 
speak on 4-11 girl activities, in the 
IT.S.A. to a class of middle school 
girls hr Malayalli. Through tlie 
good eooperatioji of the. Head Mis- 
tress, Extension Officer Dwarka- 
nath and Extension man Gowda 


are now helping to plan a pro- 
gramme for the 18 girls enrolled. 
One of the best young farmers’ 
gardens is . located .in Jadagana- 
pura. Here Extensioner T. S. 
Mallasettappa is justly proud of 
his Club with 25 members, and also 
of the fact that everyone of the 21- 
houses in this small village is the 
home of a member of the Young 
Farmers'’ Club. Most of the mem- 
bers of . this area are in. the older 
youth group, 17 to 22 years, and 
few of these ncA^er had an opportu- 
nity to attend school. Whenever 
you visit this village there is 
alwa^^s someone out there in. the 
community garden, weeding or 
watering the plants or just aclmii*- 
ing the healthy growth of these 
'new vegetables’- — ^beets, carrots 
and knol-khol. ' 

GROW MORE VEGETABLES 

.^Otlier Avell-cared-for young far- ' 
mer_club -gardens are located at 
' Ragibommana Halli ' under the 
, direction of, Shri Karisetty, the 
Extension AVorker and in Kirgaval 
with Shri Hanumappa in charge. 
In. Hanavadi and Belakavadi witli 
a combined total of about 60 boys 
the clubs Avere organized, in co- 
operation Avith the local Head 
Master of Schobl, Shri, M. Marh 
swamy, Avho is also AAMxlen, D. C. 
Hostel, HanaAmdi and Shri Sree- 
niyasa Iyengar, ■ Head' Master, 
Primary Boys School, Belakavadi, 
who are contributing .freelA' time 





Ground for a garden just allotted to Bclakavadi Young Farmers’ Club 


Parents too are interested in the Young Farmers’ Club at Jadaganapura 



and effort in assisting Shri Srinn 
vasa^ Sliri Cliakravartliy and Siiri 
’Krishiianiiirthy Kao — ^the Exten- 
sion Workers, in the ‘grow more 
vegetables^ jii'^gramme. The six 
members of a girls' club in Belaka- 
vadi, the first to organize in the 


Project area, enjo}^ their sewing 
project and have also been taught 
several drills and exercises by Shri 
Krishnamurthy Kao. Inspired by 
the ‘across the line' transformation 
of an uncultivated plot into a fine 
young farmers' garden, Bela- 


• kavadi Sub-Inspector of Police, 
Shri Seetharamiah, started a vege- 
table garden in the ]oolice com- 

- pound which is the pride not only 
of the police force, but of the 

‘ whole community. 

iVll the clubs are organized with 
a President, Vice-President, Secre- 

- tary and Treasurer elected from 
the membership and one or more 
local folks acting as leaders. 
Kecently the .Project Officer, Shri 
Kudramurthy and T. 0. A. Train- 

. ing Specialist, Dick Y. Fagan 
have suggested to Extension Direc- 
tor, Dr. B. T. Narayanan, a one- 
week training course for the 
Young Farmers' Club leaders. So 
far practically all of the efforts 
have been centred on ‘grow more 
vegetables ' for which there is a 
great need in every locality. How- 
evex', Extension men hope to be 
able to branch out into ixoultry and 
follow with other livestock pro- 
jects. 

The hand tools provided by 
CAKE have been a great en- 
couragement and in every Young 
Fax*mers' Club membex’s are very 
appreciative and are making good 
use of them. Axxother exicouraging 
fact is the interest in starting 
vegetable gardens by adult ryots. 
They have watched the boys in 
their Young Farmers' Club gar- 
dens and xnany have decided to 
follow suit. 

Ixi additioxi to their project acti- 
vities, these joimg people are also 
traixxed to become leaders and 
voluxxteer woxhers in village im- 
provement programmes and to 
spread the gospel of better farm 
aixd home practices among their 
families and xieighbours. 

Oxx 1 March, 1953, 37 Clixbs with 
566 members had been established 
— all in aboixt seven months. This 
fine^ showing is a credit to the ini- 
tiative and resourcefulxxess of the 
entire Malavalli Extensioxi staff. 
One of the greatest needs ixx rural 
India today is local leadex^s — meix 
and woxxxeix with opexi xninds who 
are ixx t crested ixx coixxmuixity deve- 
lopmexit rather than personal 
prestige and financial gain. One 
of the maixi fxixxctions of extension 
wox'k is to locate and develop these 
leaders without which the progress 
of any community is retarded. Let 
us never forget that Extension 
work basically is educational — it is 
teaching hy inspiration and show- 
how rather than hy dictatio]i. 
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AGMARK SANN HEMP GRADING IN INDIA - 

meiit of fibre on account of reform in two directions. 
There was a general misconception among the halers 
and shippers that the quality of the various grades 
varied according to the quality' of each season’s crop. 
Obviously it went against the' very object of grading 
and standardization, and therefore, had to be cor- 
rected. 

Secondly, there was a deliberate attempt at pi.it- 


- - - [Conid. from ]^)(ige 19) 

ting as much as possible of the lower grades into the 
higher ones with the result that the out-turn of the 
higher grades was considerably inflated. This had 
also to be put a stop to. 

The Agmark Sann Hemp Grading Scheme has 
improved considerably the standard of packing of 
Indian sann hemp and consumers are assured now 
.of the (inalitv of the uroduet thev obtain. 







Q. The hemp growers in the western belt of' 
Orissa who grow hemiD in large quantities for seed 
and fibre find it difficult to extract the fibre. The 
necessity of a mechanical device for the extraction of 


1 . 

9 . 


4 . 


Fibce softening machine 
Fibre thrashing machine 
'Washing agitator 
Peeling' machine 


1 set 

2 sets 
1 set Rs. 
4 sets Ils. 


Rs. 1,435 
Rs. 426 


273 


357 


fibre is, therefore, increasingly felt by every one. 
Could you enlighten us about any such machine, its 
working, price and place of availability? (K.P.N.) 

A. Fibre extracting plant, imported from 
Japan Avill be a great help to the process of extract- 
ing liemp fibre. The specifications of various units 
of plant are given below: 


They are imported at the F-O.B. prices as noted 
against ‘ each. Incidental charges, i.e. packing, for- 
warding, handling, etc. are about 40 per cent on 
F.O.B. prices. The machinery is power-operated 
and cannot be converted into treadle one where 
power is not available. The working of the machi- 
nery is, however, very simple, 





An interior view of the Museum 
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FIE Aiitri Training Centre, 
Madhya Bharat is situated in 
a village 20 miles away from 
Gwalior. It started functioning in 
November, 1952. One batch of 60 
trainees has already successfully 
completed the course. They have 
been appointed in Dabra and Raj- 
pur Communitj^ Projects and also 
in Mohow Pilot Project and Bhilsa 
Intensive Cultivation Block in this 
State. The second session started 
on 15 June, 1953. ' So far 65 
trainees have been admitted. 

The Centre has 'achieved- out- 
standing success in all the’ spheres 
of training it has undertaken to 
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impart. The system of trainiug-is 
one in Avhiclr the trainees have to 
do all the work with tlieir own 
hands. 

The daily programme'^ begins at 
5 0 ^clock every morning with the 
prayer ^'Oh Lord, give us strength 
to fulfil- . our mission' and our/ 
duty... and hoisting the'" 
national flag. Thereafter, the 
whole class is divided into two 
batches. One batch goes to the 
villages , to receive practical train- 
ing and the other attends the 
theory classes. The trainees dis- 
perse for lunch and rest at 11 A.M. 
The second . shift starts from 
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2-30'^'P-.Mr- and- continues to work 
up to 5-30 P.M. The batch which 
goes for field work in the mornings 
attends theory classes in the after- 
noons and the one which receives 
theoretical instructions in the 
mornings, does x>ractical work in 
the fields in the afternoons. The 
trainees also stay overnights in vil- 
lages twice a week for organizing 
social ^vork, adult education and 
other similar activities. The sub- 
. jects in which the trainees are 
given lessons in the classes are 
agriculture, horticulture, plant 
protection, animal husbandry, 
health and sanitation, first aid, cot- 
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doing piant pyoteeiion work 


tag‘e industries, cooperation, social 
and adult education, Extensioii 
methods and ways of securing vil- 
lagers’ participation, etc. The lec- 
tures are illustrated with suitable 
charts, posters and diagrams. . 
PRACTICAL TRAINING 

The practical work in the vil- 
lages consists of cleaning of streets, 
^ lanes and drains, preparing soak- 
age pits, , compost- pits and filling 
them with raw material, vacci- 
nation against small pox, castra- 
tion of bulls, administering medi- 
cines to the patients, spraying with 
D.D.T., demonstration of crops in 
the fields, constructing roads aiid 
organizing social and education 
activities such as Wiajans, hirtans. 
dramas, literac.y classes, games, 
group discussions, film shows, exhi- 
bitions, fairs, etc. Small- exhibi- 
tions are also organized on the oc- 
casions of public fairs, etc. In 
addition to the work indicated 
above they also organize other acti- 
vities according to the felt needs of 
the villagers as and when neces- 
sary to help the people to help 
themselves. 

STAFF 

The teaching staff consists of 
one Principal and seven instructors 
one each for agriculture, horticul- 
ture, health and sanitation, animal 
husbandry, cooperation, and social 
education. All are c|ualified, train- 
ed and experienced men. 

OTHER FACILITIES 
•• ■ -The hostel comprises of* dornii- 
-tbrles/in' ail old but big /building 
-where all ' the trainees reside. A 
'spacious dining hall-is attached to 
the iibstel wHe']*e airthe trainees 
take their meals together. The 


staff also resides in the same build- 
ing. This Ihdng together helps the 
trainees to develop a sense of 
corporate life and also to organize 
themselves, for any unified activity 
which is an integral part of the 
training programme.* Thus- they 
learn to work together and also 
learn to live a democratic way of 
life. They manage their own 
affairs themselves and the staff 
helps them only when such help is 
imperative. 

The Centre has got a well-equip- 
ed workshop in which training is 
given in cottage industries; ilracti- 
cal instructions are imparted in 
spinning, weaving, nhoar and car- 
pet making. The Centre has a 
Museum where interesting and in- 
structive exhibits are kept. There 
is also a small library Avhich is 
used both by the trainees and the 
instructors. 

A small plot is also attached to 
the Centre where the trainees are 
given practical ' training in agri- 
culture and horticulture, and 
Avhere they also' grow seasonal 
vegetables for their daily use. 
TRAINEES . 

The largest proportion of 
trainees is derived from sons of 
actual farmers. Most of them are 
matriculates, Avhile others have 
passed middle class examination. 
All of them are quite healthy and 
are capable of doing hard Avork in 
the field. Selection, of trainees is 
held at GAAmlior, Indore and Eaj- 
pur eAmy six .months by a selection 
committee specially constituted for 
the purjpos.e. Only those. AA^ho..pos- 
‘ se'ss qtialities Avlpch go to mahe 
a successful Village LcatI 'NYoi’ker 
are selected, 
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Production of quality crops, 
vegetables and fruits requires 
sound disease control measures. 

DITHANE a synthetic organic 
fungicide, simplifies your dust 
or spray schedule, sure and 
safe organic fimgicide to help 
you grow finer quality crops. 

DITHANE offers you : 

One single product for satisfac- 
tory control of major diseases 
of Potatoes, Tomatoes and 
other Vegetables, blue mould 
and other diseases of Tobacco, 
downy mildew of Grapes, dis- 
eases Of Fruit Trees, leaf-fail 
and black thread of Hevea, 
etc.; 

Freedom from bothersome split- 
schedule spraying; 

Low per-acre cost; 

Safety to blossoms, fruit and 
fohage; 

High yields of fine quality crops; 

Dependable protection under 
variable weather conditions; 

No clogging or corrosion troubles 
with 1 i q uf d— sprays, free- 
floAving, non-lumpy dusts. 

KATHON 2, 4-D DEPENDABLE 
WEED KILLERS : 

Like all other agricultural che- 
micals of Rohm & Haas Co., 
KATHON weed killers have 
been thoroughly tested and 
commercially proved. Where 
the problem is one of easy-to- 
kill annual weeds, the amine 
salt KATHON M-7 is the 
logical answer. KATHON 
E-40, contains a higher per- 
centage of isopropyl ester of 2, 
4-D. It sticks to plants, rain 
or shine, and it is effective 
during very dry . or very wet 
weather. 
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Well-looked after and healthy Bikaner lambs at weaning: ag:e 




rijP HE importance of propejr 
; J rearing of lambs ^ is sadlj^ 
neglected in our countrj. 
;Tbis is mostly due to lack of knoAT- 
ledge. LamlDS are, in fact, tl^e 
ifuture adults and form tlie foundi- 
:tion stock, and if each newborn 
lamb is treated as such, and a little 
lextra care is bestowed upon it, the 
•sheep industrj^ would be a vehy 
iiucratiye one. Care bestowed iin 
jthe early years never goes uiy 
Irewarded. It will not only help in 
'bringing up healthy lambs in 
greater numbers but will also help 
in augmenting the productive 
value of the entire flock. 

The lamb, just' as any other 
young mammal, requires enough 
mother ’s milk for . its proper 
growth and well-being. Failure to 
provide' ,ewes with nutritions j graz- 
ing during ,-the last six to eight 
weeks of pregnancy eventually 
results hr a drop in the milk yield 
besides the lamb being under- 
weight and weak at birth. This is 
■why the fertility percentage In 
village flocks is deplorably low, j 


By S. JAYARAMAN and B. B. BUCK 

CARE OF THE NEWBORN LAMB 

Sometimes a newborn 'lamb does 
not breathe. In such a case it may 
be rubbed quickly with a wisp of - 
straw or an old sack, slapped firm- 
ly on the breech portion and then 
given artificial respiration by 
pressing its chest in and out alter- 
natively, at intervals of a few 
seconds. The lamb must have 
warmth and shelter without dela^^ 
and may easily be revived as long 
as its heart continues to beat. A 
newborn lamb should never be car- 
ried by the .forelegs. 

After a lamb is boim, it should 
be kept by-the^side of its mother, 
for 24 hours. In no circumstances 
should they be separated even for 
a short while. Such a separation 
might' result in the ewe disomiing 
the lamb. The lamb is usually -able 
to stand up^of its own in about two 
•hours unless it • is too weak. By 
this 'time it us also able to suckle. 

. Weak lambs, however, may . be 
helped to suckle. The. uelder and 
teats of the ewe must be. kept clean. 

- ' It is highly essential that lambs 
must get the colostrum or the first. 


milk soon after birth. It contains 
very essential nutrients as vitamin 
A and proteins.- In addition to 
these, it has those properties which 
the ewe^s blood has acquired in 
resisting infectious diseases and 
which .in turn makes the lamb 
resistant to infection. 

Lambs depend entirely on the 
milk of their mothers for the first 
month of their life. During the 
■ first month they must be kept in 
their respective pens and should 
be provided with adequate shade 
and clean drinking water. The 
ewes may be allowed to go put for 
grazing in the morning and 
brought back to the pens for an 
hour or so during the mid-day to 
enable their lambs to suckle, since 
the interval between the morning 
suckling ; and evening suckling will 
otherwise be too long for the young 
lambs. Lambs ’ should not ‘ accom- 
pany the ewes when the latter go 

• out for grazing for fear of their 
being not able to keep, pace with 

• their mothers. and getting lost in 
•the grazing ^fields... Moreover, the 
rain or heat dui'ing the day time 
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will be uncomfortable and un- 
bearable to the lambs dropped 
prior, to the i^aiiiy or summer' 
season. 

ORPHAN AND DISOWNED LAMBS 

.Orphan lambs, as the term' im-' 
plies, are lambs which have lost 
their mothers at the time of birth 
or shortly thereafter. Disowned 
lambs are those, which are not fos- 
. tered by their mothers. Disown- 
ing might arise due to any of the 
. following causes: 

® 1. The lamb might be extreme- 
ly weak and may not be able to 
suckle. 

2. Maiden ewes might some- 
times disown their • lambs due to 
lack of motherl}^- instinct. 

3. A decrease in the flow of 
milk in the ewe due to scarcity 
conditions during pregnancy and 
the lambing season. . 

Disowned lambs and orphan 
lambs require more eare^ than the 
natural lamb crop. If disowning 
is due to weakness of the lamb, the 
lamb should be helped to suckle 
the ewe at frequent intervals till it 
gains enough strength- possibly in 
three or four days' time. If it is 
unable to suckle even on being 
helped, its mouth may be kept open 
and small quantities of milk strip- 
ped into its mouth direct from the 
' teats. At the same time, care must 
be taken that only a small quantity 
of, milk is drawn slowly at each 
stripping. ^ Haste or stripping 
larger quantities will result in res- 
piratory complications which may 
prove fatal to the lamb. Alter- 
natively milk ma}’^ be drawn in a 
clean receptacle and given to the 
lamb with the help of a swab of 
cotton wool. A feeding bottle ma}^ 
also be used but with care. Clean- 
liness of the bottle and the nipple 
is 'ah absolute^ “necessity -at all 
times. With sincerity ' of efforts, 
and adequate feeding at frequent 
intervals, many lambs born weak 
can be easily saved. The lambs, 
however, must be allowed to suck 
by themselves at the earliest oppor- 
tunity. ‘ . 

To remedy disowning of lambs 
by maiden ewes and habitual dis- 
owners, it is always necessary that 
the lamb and the, mother should 
not be separated from one another. 
In such cases they may be put in a 
separate pen and a dog lna 3 ^ be 
brought near them. The bark or 
even the presence of the dog is 
enough to create fright in the 


mother and arouse her motherly 
instinct when it may take up the 
lamb at once. Among The she- 
pherds it is a common practice to 
take some mucous from the mouth 
and nose of the newborn lamb and ■ 
smear it over the nostrils of the 
mother. If these methods fail, the 
.ewe may be held by an attendant, 

, or. its forelegs may be tied. together, 
and: the lamb allowed to suck the 
milk forcibly. This procedure may 
be repeated at regular intervals till 
The ewe takes up the lamb. 

If the iamb is disowned by the 
ewe owing to dearth of milk aris- 
‘ ing .from shortage of feed, the ewes 
require nutritious green feed for 
increasing the milk flow. At the 
same time, the ewe may be held bj^ 
an assistant and the lamb allowed 
to suck.' Extra green feed given 
to the ewe ma}^ be discontinued soon 
after the lamb is able to graze, 

- Orphan lambs deserve a diffe- 
rent treatm'ent. All efforts imist 
be made to put them to a foster»^ 
ewe. It is i^referable to transfer 
them either to an ewe which has 
lost its lamb ' recently or to an ewe 
which has a good flow of milk. The 
best procedure will be to transfer 
it to an ewe which has lost one of 
its twin lambs. If the ewe be one 
that has lost its lamb, .deception in 
the sense of smell is an effective 
approach. It is a good procedure 
to put the pelt of the dead lamb on 
the back of the orphan lamb. The 
ewe and the lamb must be confined 
together in a small pen or placed 
in a stanchion permitting the lamb 
to nurse frequently. . Another 
method is to milk the ewe and 
apply the milk on the back and 
rump of the orphan lamb and also 
on the nose of the ewe; 

If all these methods fail, the last 
resort may be nmde to artificial 
feeding. This method may be car- 
ried out with the help of a feeding 
bottle. If ewe's milk is available, 
it is the best. In the event of lack 
of sufficient ewe's milk, the next 
best is cow's. milk. It is preferable 
to give cow's milk as such mtlier 
than add fat or sugar in order to 
imitate ewe 's milk. The milk must 
be fed at body temperature and in 
small quantities. On tlid first day 
two tablespoonsful fed after every 
two hours will be enough. The 
quantity may be increased gra- 
duall}^ and the number of feedings 
decreased until about three wee>s 
of age when six ounces of milk 


four times a day will do. 

AFTER A MONTH 

Lambs may be sent out for graz- 
. ing when a month old. In the 
beginning they should not be 
allowed to go too far. For the first 
. ten days during this period, the^^ 
may be allowed to go out for graz- 
ing only in the evenings. Subse- 
quentl}^ they may go for gvazmg 
for the whole day. They must also 
be given similar marks, as their 
mothers have, with the branding 
fluid to identify ■ their respective 
IDens. This must be done before 
allowing them to go out for 
grazing. 

GENERAL MANAGEMENT 

The .'general .’management of 
lambs includes tail docking, castra- 
tion of ram lambs, weaning and the 
treatment of ordinary ailments. 

Tail docking is the removal of 
the tail leaving a stump' and is 
necessary only in the case of long- 
tailed breeds. It should preferably 
be done after one to two weeks of 
birth, as tissue growth is then very 
rapid, and healing is promptly ac- 
complished. . Doekiim- is best per- 
formed with a“ sharp knife or with 
the help of a docking iron. The 
stump left out must be just enough 
to cover the vulva in ewe lambs 
and of about the same length in 
ram lambs. If the hot docking 
iron be employed for the purpose, 
it is advisable To place the tail in a 
slot in the end of a board or put it 
through a hole in a board prior to 
docking b}^ the iron. If the board 
is an inch thick it not only serves 
to protect the hinder parts of the 
lamb from heat but also serves to 
measure a suitable length of dock. 
Instruments that are used cold 
include a sharp knife or a 
seissor-type emasculating instru- 
ment. Healing is quicker if dock- 
ing is carried out with the aid 
..of . sharp instruments rather than 
b.y the hot iron. The after-treat- 
ment generally consists of onfy in 
the application of an antiseptic im- 
mediately. The lambs must be 
retained in the pens for about a 
week when all care must be taken 
to see that no soiling on and 
around the dock occurs. If it 
becomes dirty, the portion may be 
washed with antiseptic lotions and 
kejDt clean. Healing is uneventful. 

Castration of ram lambs is best 
performed when they are four or 
five months of age soon after wean- 
{Contd. cn page 32) 
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¥ HAVE two 
Jl calves. They 


By R. SPECK 


ro cows,^ three bullocks and three 
are livino- in a shed ten yards lou«‘ 
and five yards' wide. ^Ye do iiot tie them up 
there, but simply close the ' gate with two wooden 
beams. Into this shed we throw all rubbish of veg-e- 
tarian origin — ^leaves, weeds, grass and straws of 
eyer}^ sort. Last time we did not clean this room for 
six months. A heap of material, tliree feet high, 
tlius collected there. The upper layer, about three 
inches thick, was almost completely dry. Bat below, 
the stuff was nicely moist and decomposed;. Tlie 
('.attle slept on the diy top as eomfoi*tabl.y as on a 
idee bed. The shed remained completely' free from 
any bad smell. Plies were conspicuous by their 
ab.Sence. The cattle did not get dirty except when 
they slept on fresh dung, bnt this happens in the 
(leanest dairy farm too. 



in this way, 450 c.ft. of comiDost were collected 
from eight cattle (thi’ce calves) in a peilod of six 
months. I think the compost prepared in .this way 
is of the best quality because the urine and diiiig 
passed by the cattle dui-ing the night all. go into its 
making. The decomposition is slow, because the 
material is Trodden hard and very little air can 
move in. The stuff does not get hot. In my country, 
Germaiyy, no one allows to get his material hot for 
, they say it results in a huge lo.ss of nitrogen. The 
compost prepared in this way is brought to the field 
directly from the shed in the month of June and 
ploughed in 'into the soil immediately so that all the 
Jiitrogen was retained in the soil. ' The result seemed 
to be good. ; The uppermost layer is, of cour.se, left 
bebind in the shed. ' 

The lower portion of the material contains many 
^vorms, but they appear to be harmless. This method 
of bringing the rotten stuff directly -from the shed 
to the field without allowing it toTlevelop heat, i.e. 
decompose completely,, has its own advantages. The 
stuff at the time of ploughing in into the field is half- 
decomposed so that a portion of the nutritive mate- 
rial is immediately available and the remaining 
portion is in the process' of. making in the soil to be 
ready in one; or two months. Hence, in the event of 
heavy rains, even if a portion of -the useful nutritive 
material is washed out, the other portion is not lost 
to the soil. The labour required for handling the 
.stuff is almost negligible. Then all’ the urine is utiliz- 
ed although no special device or effort is made to 
collect it. In the dry areas where available leaves, 
etc. cannot be easily decompd’sed this method has a 
great advantage. Aiid during the rains there is 
hardly any chance of the compost or any of its com- 
ponents being washed- away: - 
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MENACE OF ADHASIS 

‘ADHASIS’— MOST UNWANTED 
PLANT 

Aclhasis is widely, distributed. It 
is distributed throughout the hot- 
. ter parts of India and Ceylon, 
usually nearer houses, ascending 
the western Himalayas to 5,000 
feet. 


This onward push of adJiasis has 
got to be checked immediately and 
in due course it has to be brought 
under control. 

Aclhasis was not so widely pre- 
valent some twenty years ago. 
>Some of the elder. . Aullagers dis- 
tinctly remember that their field 
borders and pasture lands were 
free from this weed. They tell .us 
that this troublesome weed has 
come from arid Rajputana along 
with tke herds of sheep and call. it 
by an alternative name .of 1 ) 116(1 
chitchita (meaning which sticks to 
the fur of sheep). 

ERADICATION OF ‘ADHASIS’ 

Luckily (idhasis can be eradicat- 
ed easily. The surest way to eli- 
minate this weed is to uproot the 
plant or to mow it before it forms 
seeds. It it is found growing in 
the fields, the fields can be plough- 
ed by a soil-turning iron mould- 
board plough during the rainy 
season and if it is found growing 
among the hliaHf crops, a hoeing 
followed by hand-weeding will free 
the field from this obnoxious weed. 

But, to eradicate aclhasis . from 
roadsides, field borders, rail tracks 
and pasture lands is a colossal task 
where mowing and ilprooting the 
plants by manual labour or killing 
them by the use of selective hor- 
mone tyi)e weed-killers are the 
methods of eliminating the weed. 
A coordinated herculean effort on 
a gigantic scale, accompanied b}' 
mass propaganda and mass awaken- 
ing, .is needed to bring this perni-^ 
cions weed under control. In this 
movement, which should be spon- 


{Gohtd. from page 17) 

taneous, all should cooperate. 
Then only this menace of aclhasis 
can be brought under control. 

Organized .^ Government bodies 
like the Public Works Departments 
and the Railways can conveniently 
use selective hormone type weed- 
killers like the Pernoxone. Manual 
uprooting of the plant, though 
tedious and time-consuming, is 
within the reach of all. 

The most appropriate time for 
uprooting and .spraying adhasA 
will be, the month of August when 
the plants have developed sufficient 
leaves for spraying them with 
hormone tyi^e weed killers. This 
time is also suitable for mowing 
and uprooting the plants as they 
are easy to pull and easy to cut and 
liave not formed seeds. The mow- 
ed 'and uprooted plants can be 
very conveniently composted in 
compost pits in the usual way. 

Aclhasis seedlings are said to be 
poisonous to livestock especially 
when thej^ are grazed in the cotyle- 
donary stage. The swine are 
reported to be more susceptible to 
adhasis poisoning than sheep and 
cattle. Usually the cattle do not 
touch the adult plants as both the 
leaves and stems of aclhasis arc 
bristly and unpleasant to touch. 
However, goats and donkeys have 
been observed to nibble at a leaf 
or two. 

The time has come when this 
menace of adhasis has got to be 
removed somehow. Any delay will 
tell severely on the health of our 
cattle and will cause serious grass 
and fodder shortage. 


The medicinal properties uf 
adhasis should not lead us to think 
that it is a useful plant. It is the 
most unwanted plant which is 
menacing the rich pasturages of 
the country and smothering the 
good grasses which go to feed the 
bovine population. Of late, it has 
assumed alarming proportions, in 
Madhya Bharat and some , other 
States of India and is sprbadihg 
like wild fire. It is no longer con- 
fined to areas around . the houses 
but is to be found everywhere on 
the roadsides, along railway tracks 
and in railway yards, on pasture- 
lands, on hills and hillocks, in 
ravines and on the banks of rivers 
and brooks. It is found most com- 
monly on field borders, in neglect- 
ed gardens and in back-yards and 
frontages of bungalows. AVhat 
once were green pasture lands are 
now covered with this pernicious 
weed. It has covered most of the 
countryside and is causing grave 
shortage of hay and is telling on 
the health of cattle. Luckily the 
reserve forests and reserved grass 
lands are free from it, but it is 
slowly encroaching on them. If 
early action is not taken to exter- 
minate this weed, a serious situa- 
tion' is bound to arise. The menace 
of aclhasis is looming large, and 
adhasis is on the forward march. 




MAN OF THE MONTH - i- - - 

strings. It is no wonder that when it was harvested , 
at the end of Noveiiiber last year, the ^dekLwas over 
200 md. an acre! He has been adjudged the winner' 
of the first prize of Rs‘. 1,000 'f Or loaddy in last 
year ^H kharif crop •competitions of the Bombay State. . 

I was keen i to know, the economics of this .. 
record.-breaking 3 |ield of paddy. ’ My host’ had ' his 
figures, ready. His total expenses came- to Rs. 1,150 • 
and the income jwas. a Hittle .over. Rs.:, 2,600,. • which - 
meant a net profit of o\''or Rs. 1,450. per acre. It was,-^ 

: i . 

" ■ f 


- - -■ - [Conid. from page 6) 

interesting to learn that the heaviest items of ex- 
pense, wei^.,Jn that order, cost of transplanting, well 
. irrigation and compost manure. 

Before we left village Shivre, I asked' Shri 
.Laxmaii Gopal Mali what he would -do- with: th-e Rs. 
1,000 when he got - them. '^1 will - improve.' the wdl- 
lage roads’’, he replied; - ' - • '' 

A laudable ambition, I thought, for the roads— 
or what passed for them— were in a deplorable state. 
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WEALTH FROM TOBACCO WASTES 


uLc^iiie.. sulphate a to the 

%pes of tobacco: This is a powei*- 
ful -insecticide and is at present 
entirely imported at a cost ranging- 
from Es. 50 to 95 per lb. A clieap 
plant to extract nicotine on 
commercial basis from tobacco 
Avaste has been recently designed 
by the NatioJial Cliemical Labor- 
atory. of Poona. 

About 38 million lb. of tobacco 
Avaste are almost annually destroy- 
ed in India. Besides, about 25 mil- 
lion poinids of stem A\diich, peril aps 
for its limited use in blending AAutli 
hookali-tohs-Qeo or in adulterating 
5/di-tobacco, are of little use. The 
cost of these together is i*oiighly 
estimated at Rupees tAvo crores 


Avhich has so far been more or less 
a national loss. With the manu- 
facture of nicotine sulphate from 
the AA^aste not only this loss Avill be 
saA^ed but India aauII also be able 
to coiiserA^'e foreign exchange ex- 
pended on impoi'ts of nicotine 
sulphate. - 

The possibility of extracting 
potassium sulpliate, a A^ery A^alu- 
able manure, from the stalks of 
Virginia tobacco is already under 
consideration. This fertilizer is 
also at present imported into India 
from Europe at about Es. 500 a 
ton. Annually about 60,000 to 
80,000 tons of this manure are irn- 
' ported from abroad for manurial 
and other cliemical purposes. If 


•> ' [Cmiid. from inige 15) 

the extraction of potassium sul- 
phate proves successful and econo- 
mical on a large scale, it Avill be a 
step foi'Avard in our home industry. 

Prom the foregoing -account it 
Avill be obAuous that the economic 
utilization of these by-products 
Avhich are at present of little mai'- 
ket A^alue, even on modest cottage 
industry scale, can yield premia 
and AAull employ manual poAver, 
relieving to a certain extent the 
problem of groAAdng unemployment 
in the country. It Avill also p’ro-'^ 
vide employment to tobacco 
groAvers and other agriculturists in 
their otf -season Avhen the agricul- 
tural operations are slack or at 
stand-still. 






CARE .AND MANAGEMENT OF LAMBS 


ing. Tlie use of the Burdizzo Cast- 
rator is undoubtedly easy and safe. 

It crushes only the cord that sus- 
pends the testicles leaving the 
testicles in the scrotum. The testi- 
cles get shrinik in due course as a 
result of the cutting off of the 
blood supply. 

Constipation is a c o m m o n 
trouble experienced in .young- 
lambs. Castor oil in doses of one 
to tAvo teaspoonsful Avill relieve 
this condition. In some cases, 
faeces get collected about the upper 
part of the tail in a great mass 
causing constipation. , The collect- 
ed mass should be remoyed by 
scraping and AAmshing ; this Avill 
relieve constipation. 

Sore ’ eyes are best treated Avith 
a Avarm boric lotioji Avash pf the . 
eyes after Avhich a dro]:> or tAv'o of* 
argyrol inay be instilled into the 
eyes. Most of the maladies of 
young lambs are better preATiited 
,than cured. 

A'^haning means sepa- 

ratioiP from Thmrm others. The 
best time for Aveaning is at four 
months of age. Special care is 
necessaiy at the time of vveaning. 
/BAves Avith good fioAv of milk may ■ 
develop udder trouble due. to ac- 
cumulation of milk in the udder. 
The udders ma.y have to be Avatch- 
ed and the milk drawn out to 
afford relief in such cases. Onee;- 
weaued,, the lambs should deffilite- . 
lybe.-bept aAsiay.ffbm their mothers' ' 
at all times for about tAvo Aveeks to' ■ 
alloAv the milk to dry up com- 
pletely. .’v ■ 

Anofhe.t^^^ also 
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recommended for tlie Aveaning of 
lambs. It involAu^s a gradual sepa-’ 
ration of the lambs from tliefr ' 
mothers. Tliey may be separated 
for about tAvelve hours daily in the 
first Aveek and then g-radual].y this 
period of se])aratiou may b(? in- 
creased till they are . completely 
Aveaned in about three Aveeks' time. 

It is ahvays advisable to Avean 
lambs in batclies at inteiwals as 
tliev are born so that any ill effect 


{Contd. from page 27) 

on the eAves ma.y be controlled 
efficiently. 

’‘A lamb is a delicac.y to AAuld 
animals including Avild cats. Great 
care, therefore, should be exercis- 
ed to prevent untoAvard losses from 
the ravages of -Avild animals. The 
fencing and the .gates of the pens 
should be sufffciently secure. 
While lambs are taken out foi* 
grazing Avith their .inothers, the 
sliepherds should be A^ery Avatcliful. 



Send to-day for full particular* 

Greaves Cotton & Co. I tdw 

Mechanical Bttgineerihg pepartniei ^ .,. 

1 Forhes Stteet, . Bombay. . 3- 

Brancliea: Ahim'edabad— Calcutta— ^nput—Madraa—Kjijw -belb!.' 




TO HELP 

GROW MORE FOOD 
AND ENSURE 
SELF-SUFFICIENCY IN 
FOOD & OTHER CROPS 
FOR MAXIMUM YIELD 
AT MINIMUM COST 


Complete & Well-balanced 
Fertilisers 


For Paddy, Wheat, Maize, 
Sugarcane, Potato, 
Vegetable Fruit, Jute, 
Cotton-, Tobacco, 
etc., etc. 


. For Pa-rticulars Apply to-:,. 


INDIAN FARMlNC 


New Series Ko. 9 Cec. 1955 


EDITOR’S PAGE AND EDITORIAL 
N O L niS • , . . , , , , 

MAN OF THE MONTH (Feature 


/Article)— A. K. Vyas 
\/SUGARCANE LEAF HOPPER 
.\ — ^E. S. Narayanan-^ 

-t i?’AKiviusO xl'f RAJASTHAN . . 

L^iNG LONG RHIZOMES FOR 
^ CARDAMOM PLANTING— G. Pillai 
SEldLUiSS PaPaYA — E. L. CUoudnari 
, COW-uuNG GAS -PLANTS 
i. ^ C. N. Acharya 
]f/^A NEW ECONOMIC ‘JOWAR’ 

/ — ^Ponnaiya and Anavaradnam 
■^RUST-Ri:,CDicTANT WHEAT VARIE- 
TIES FOR SAURASHTRA 
— V. T. Motwani 

SOME ACTIVITIES OF THE INSTI- 
TUTE OF PLANT INDUSTRY. 
t/ INdORE — S ardar Singh 

REFERENCE TO TRANSPLANTA- 
TION OF PADDY (KaLaMA) IN 
.KALIDASA’S RAGHUVAMSA 
AGRioULTURAL WORK iN JAMMU 
AND KASHMIR- Jia Lai Raina . . 
FISH CULTURE IN TRIPURA STATE 
— Bannerjee and Mukherjee 


Containing all the essential [ 
Plant-foods & Maintaining 
the Stability and Fertility 
of the soiL i 


3ITORiAL BO ARE 


SHRI K. R. DAMLE, I.C.S., Vice-President. 
Indian council of Agricultural Research 
(c/iiairnianj . ' ' 

DR. B. N. UPPAL, Agricultural Commis- 
sioner with uie,Govciimieni of India 
SHRI P. N. NANDA, Animal Husbandry 
Commissioner with the Goveriuiieni of 
India 

DR. B. P. PAL, Director, Indian Agricul- 
tural Research Institute, New Delhi 
SHRI A. R. VYAS, Director of Publicity, 

■ Ministry of Food and Agriculture 
MR. J. MALCOLM ORCHARD, Agricultural 
Information Adviser- - . ... 

DR. K. MITRA, Assistant Director-General 
of Health Services, Ministry of Health 
SHRI S. C. ROY, Agricultural Extension 
Commissioner with the Government of 
India 

SHRI J. V. A. NEHEMIAH, Secretary, In- 
dian Council of Agricultural- Research • 
SHRI D. M. ANAND, Extension Information 
Officer 

DR. U. N. CHATTERJEE. Deputy Director 
(Publicity), Indian Council of Agricultural 
' Research (Chief Editor)' 

SHRI P. U. OZA, (Business Manager) 

Printed and published by P. H, Raman at 
the Associated Advertisers and Printers Ltd., 
505,. Arthur Road, Tardeo,, Bombay 1. 

t Agents for Indian Council of Agricultural - 
Research. New Delhi.) 

■AjI>TEETI§Sl®n;KT RiL’I'ES 

CURRENT: 

CASUAL 


Full Page 
1/2 Page 
1/3 Page 


Rs. 450/- 
Rs. 225/- 
Rs. 150/- 


C O N T K A G T C O N C E S SIGNS: 

insertions' . 12 insertions 

Rs; 4n0/- R-S. 350/- 

Rs. 200/- Rs. 175/- 

Rs. 135/- ' Rs. 120/- 

Eflective from October 1052 until furthe 
notice. 


Annas 12 only per copy. . .. : - 

Rs. 9-0-0 for 12 issues • - 

. Rs. 4-S-O for 6 issues : 

All Bu‘:ine.s.s enquiries may be addre.ssed to- 
the “Agents” at 505, Arthur Road, Tardeo. 

• Bombay 7. 









U L' a i, ./ LLv U j Li it U 1 1 i.L -3 i j a i ii I’i 

FOR QUICK THRESHING 
OF PADDY, RELEASING 
HUMAN AND ANIMAL 
LABOUR FOR MORE 
URGENT AND IMPORT- 
ANT WORK. 

DEVELOPED ON THE 
JAPANESE MODEL 
WITH MANY IMPROVE- 
MENTS INCORPORATED 
TO SUIT INDIAN CON- 
DITIONS. 

SUPPLIED THROUGH. 
OUT INDIA AND EX- 
PORTED TO VARIOUS 
NEIGHBOURING COUN- 
TRIES IN LARGE QUAN- 
TITIES. 

. EX READY STOCKS 

For Further Details, - 
Please Contact;. 

Manufacturers 

immmm SFMNG L 




Santa Cruz - Bombay. 


. Sole Distributors 


98, Meddws Street. 
Fort; Bombay; : 

Grams “DHAVALANGA^^ 
' Phone': 32906^- 907 




i-:rp 


||j| 


"i-l 

i ifj 

I ;■ I S 

! i!'i IS 

Mi'i 






The Census Reports of this country have ahvays been interesting not only as a record 
of data relating to population but also because of the variety of information they contain. 
The first volume of the Census Report for 1951 which has recently been published contains 
thought provoking material and should be accorded due consideration by all interested 
in the country’s well-being. It appears that at the present rate of population growth, the 
rise in number will be from 36 crores in 1951 to 41 crores in 1961, 46 crores in 1971 and 52 
crores in 1981. The population growth in any . country is vitally connected with the pro- 
blem of food supply. The larger the number of people, the greater evidently will be the 
demand for food. Consequently, if India has a larger population, her food requh-ements 
will also inevitably be greater. And in the -case of an unstatic, growing population, the 
resources ensuring food supply should be capable of corresponding adjustment. 

It is expected that by 1969 the population of India is likely to be in the neighbourhood 
of 45 crores. It is believed in some quarters that this number represents^ the- saturation 
point, because the agricultural and general resources of _ India _ cannot support a population 
more than that level. 

Of course all the resources and services are re- 
quired to be geared up to face problems created by 
a growing population. But the prime necessity is 
food and it should be made available to as many 
mouths as are added. With regard to the food front 
two courses are obviously oxDen to face the situation. 

One is to restrict aiid limit the number of to 
the level that can be properly and adequately fed, 
the other is to increase the food production com- 
mensurate with the rise in population. 

Obviously, restriction' or limitation of population 
involves a long range- programme. It is also a matter 
of high level policy and the authorities concerned 
may or may. not decide in its favour. If and when 
this programme or policy is accepted the desired 
result cannot be achieved without the willing co- 
operation of the people. Whether this course can at 
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all be adopted is open to doubt at the x)resent level 
of economic, social and moral consciousness of the 
people. The question is, however, an im]3ortant one 
which claims attention of all persons interested 
in the country’s welfare. 

The agriculturist-has vlearl^^ a "responsibility in 
fheT^atter of facing the food xoroblem brought about 
by the contemplated increase in xDopulation. The 
stepping up of production from the soil falls to his 
share to a great extent. It is for him to show he 
has the potentialities and power to undertake the 
task. lie should make the best possible use of his 
knowledge and exx)erience of crop and animal hus- 
bandry. All the uncultivated lands, suitable for cul-. 
tivation, should be brought under the plough. The 
factors which, stand in the way of putting such lands 
under cultivation should be eliminated. With sui- 



table facilities for irrigation, supply of manures and 
fertilizers, seeds, etc. much of the marginal lands » 
which are outside the pale of profitable agriculture j 
at present might be utilized for food production. ! 

Not only the agriculturists toiling in the field, ! 
but also the technical research workers engaged in ; 
laboratories, experimental plots and demonstration , 
farms have as well to put in their efforts. It is they ; 
who would evolve better techniques and help the \ 
farmer to grow more. Efforts should as far as possible ; 
be made to tune research work in the field of agri- S 
cultui'e to projects expected to yield results of imme- | 
diate value for stepping up food production. | 

Production is not an end in itself. The pro- ; 
duce should be put to the maximum utilization. All ; 
channels of waste should be eliminated and preser- i 
vation and storage methods perfected so that the ' 
yield of a plentiful season may be made available in : 
periods of adversity. j 

I 

The food-population relationship is a complex i 
problem. A great deal of thought, planning and | 
research is necessarj^ to solve it. It is possibly a pro- | 
blem for every one, and it can be solved only by joint I 
efforts of all concerned. | 

Gosamvanlhmia or Cattle Welfare Week was ! 
celebrated for the second time in this country with j 
great enthusiasm from the 7th to the 14th November, i 
1953. During this period conferences on cattle pro- |j 
blems, exhibitions of cattle breeds and various kinds |j 
of feeds, dairy equipments, etc. were held. Improved .1‘ 
technique of cattle husbandry was stressed at these y 
conferences and shows. The celebration attracted a i| 
large number of people and the programmes were !| 
very much appreciated. The Cattle Welfare Week | 
was successful in focussing the attention of the peo- j 
pie to the problems of cattle improvement in this conn- | 
try. It thus served the purpose for which it was j 
organized. ii 

India has nearly 195 million head of cattle. This 
large number constitutes nearly a quarter of the 
world’s total bovine population. ' Prom time immemo- 
rial the cattle has been intimately associated with agri- 
culture in this country. The position that livestock 
occupies in India is, therefore, a unique one. Cattle 
has even influenced and moulded the social and eco- 
nomic life of the people in this country. Unfortuna- 
tely, however, cattle has long been neglected in India. 
Instead of a genuine scientific approach to solve the 
problems relating to cattle, sloppy sentimentalism 
has found its way. In order to ensure the w- ell-being | 
of cattle in this country, a special organization 4 
known as the Central Council of Gosamvardhana j 
was set up in the Central Ministry of Pood and Agri- j 
culture in August, 1952. i 

I 

The Council has undertaken a number of pro- I 
jects for improvement of cattle. Por example, ^ it | 
has taken up the reorganization of the existing 
gausJicilas which number about 3,000 and maintain 
over 600,000 cattle. The survey has revealed that 
these institutions have vast potentialities for increa- 
sing the number of pedigree bulls and stepping up 
milk production. 


In every Pest Problem - 
whether on your Crops or 
in your Godowns- 

letTHIS MAN help you 











GUESAROL 550; 50% DDT water wettable Powder forming 
a stable suspension on the addition of water; recommended 
against a wide range of important crop pests. 

GUESAROL DUSTS: Ready-for-use Dusts containing 3 to 10% 
DDT, recommended against crop pests under conditions of 
water scarcity. 

GEIGY 33: 10% DDT ready-for-use Dust for the preservation 
of stored produce from insect pests. 

GEIGY 33A-5; 5% DDT ready-for-use Dust for the protection 
of stored potatoes. 

GEIGY MANGO SPRAY: A wettable dual-purpose powder 
containing DDT and Sulphur in an optimum combination for 
the control of Mango Hoppers and Mango Mildew. 

HEXIDOLE 805: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 0.65%). Recommended against a 
variety of crop pests. 

HEXIDOLE 810: Ready-for-use Dust containing Technical 
•BHC (gamma isomer content 1.35%) recommended against 
locusts, grasshoppers and other important pests, 

HEXIDOLE 950: Water Wettable Powder containing Tech- 
nical BHC (gamma isomer content 6.5%). Recommended on 
dilution with water against several species of crop pests. 


) For further particulars please write to: ^ 

^GEIGY INSECTICIDES LIMITED I 

NEVILLE HOUSE - NlCOL ROAD M 
BALLARD ESTATE - BOMBAY ! ^ 

(All-India except Bengal. B:har. Assam and Orissa) ^ 

GLADSTONE LYALL & GO. LTD. | 

4. FAlRLiE PLACE - CALCUTTA I # 

(Bengal. Bihar. Assam and Orissa) •/ 
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OUTH Satara farmer, Shri Kallappa Bharma 
, Ghongule lias had two ambitions in life: the 
^ first was to raise a record crop on his land, 
and the second to give his only son the best possible 
education. The .year 1953 has seen the fulfilment of 
both these desires: this 57-year old farmer has won 
the first prize of Es. 1,000 for his record ^deld of 
8,640 lb. of jowar on an acre of land in the 1952 
kharif competition of the Bomba}^ State, and his 
23-year old son has been successful this j^'ear in the 
T.A.S. competition. Both father and son are men 
in the service of the nation; the older has grown 
grey in the field of agriculture and the .younger has 
;- 3 Ust^ started his career in the country’s premier ad- 
-ministrative service. 
















I met Shri Kallajjpa Choug'nle last September 
at the town of Saiigli iu the Bombay State. Together 
we drove to his village Ashta about 12 miles ''away 
from the district headquartei-s. Ashta, I was told, -! 
is one of the oldest municipalities having come into v.-i ‘ ' - . 
existence in December, 1853. Now when it celebrates 
its centenary, increased fame has come its way f ,- 
through the efforts of Kallappa. An interesting story I'cSXV; ' 
was told to me by the District Agricultural OfSeer fi'tf 
of the prosperity of the fai’mers of Ashta even a 40^-?)?^'/".^ 
hundred years ago._ The name of one of the Ashta 
farmers had. it is said, for some unaccountable reason iSi&ilii'l' 
been omitted from the list of land revenue assessees. 





0£S:AV:J 


... ; . ' . . . .V ’ , ' . . s '' 

'4 ' , ' ' ' ' ' - . ■/'''\ . 

Shri K.'illappa Bharraa Cihongulo 


//■B- 


'//[■'// // // // 

/ / >■ / / / / 


/ 0'a.yG-'(j u 


house where Shri Kallappa live.s 


Shri Chougido with .-ills _ pair of huUt; 
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It took a‘ couple of years before tlie mistake was 
detected, and when this happened, a prompt demand 
was made on the farmer for a payment of Es. 1,25,000 
as arrears of revenue. The amount was paid at once ! 
Tiiat is the tradition of village Ashta: 

Shri Kallappa is a colourful personality, inte- 
rested wholly in his land and his son. Broach the 
subject of either, and his beady e,yes light up in a 
genial smile Avhich adds charm to ids wrinkled face. 
While our bus bumped its Avay over the stony road, 
iCallappa told me of his work on the land, and the 
improvements he had made almost single-handed. 
And most of the income from the land weiit to main- 
tain his son in scliools and colleges: 

aVIKTHOBS rSKD 

Behind Shri Chougule’s success in raising a 
record joioar crox) lies 15 years of painstaking eflbrt 
to imx)rove his land and its yield. He showed me 
the bunds he had raised, the system of conserving 
rain-water he had adopted and the improved imple- 
ments he had experimented witln ^‘And all this with 
my own hands,’’ he repeatedly told me, and to em- 
loliasise his point, he showed me his rough, rugged 
liands and the gnarled fingers. 

own 12 acres”, he told me, ^^and the income 
from another- two acres and 17 gunthas, is reserved 
exclusively for the maintenance of the village temple”. 

This strong trait of religion in Kallappa ’s make- 
up was to appear again later in the evening. 

The one-acre plot which Shri. Kallappa entered 
.for the competition is of rich black soil. Earlier, it 
was under tobacco, and thus it was subject not only 
to a system of scientific crop rotation but it had had 
the benefit of heavy manuring. It was ploughed in 


Shri Kallai)i)a. cxaiinnos bis fiowar’ plants 
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In the systcMii of crop roOvtion followx'd hy Shri Kallappa 
he grows tobacco, -which is followed by a ‘jo^va^’ crop, 
-yrohacco plants in- the foreground wi(h ‘jowar’ behind 
In- Kallappa’s field 


One of Shri Kallappa’s fields. Xote the conservation of 
rain-water for irrigati()n and the bunds,, all tlie \vork of 
this progressive fanner 
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Sii.vl ikS^Jiappa Olioiigule is an. avM re^aler of farin 
Jiiagaziiies Ij). Blaratlii, Ids native toHSue, A favoiir-xtc is 
^‘Slietkari” piil)lislied hj the Bomhay government 


January, 1952 and after the summer rains, it was 
harrowed seven times at fortnightly intervals. Twelve 
cartloads of farmyard manure were applied to the 
land and ‘‘sheep folding’’ was practised on it. This 
method of manuring the land is common in these 
parts. Large numbers of sheep are kept in an en- 
closure on the land for a night or more. Thus all 
the drippings of the animals go to fertilising the 
field. 


At the time of sowing in June, 160 lb. of manure 
mixture were used. The Mamdapuri variety of select- 
' ed seed was sown at the rate of 6 lb. an acre and 
at a distance of 21 in. When the crop was about 
6 in. high, the seedlings at a distance of nine to ten 
inches were retained and all the others were pulled 
out. - - - -- 


Weeding was done at an interval of 15 days each 
from after sowing till near harvest time. When the 
crop was harvested in the second week of December, 
the yield was 8,640 lb. This is nearly 1,700 lb. 
higher than the highest yield in the Bombay State 
in 1951 and over 26 times the all-India average for 
jowar! The net income on the yield worked out to 
over Es. 650 for the acre. Shri Kallappa’s yield in 
1951 was 2,170 lb. for which he had secured the first 
prize for this crop at the talulca level. But in 1951, 
the 3 ne 1 d was low, for the jowar crop had been spoilt 
by untimely rains. 


CROP ROTATION 


Shri Kallappa, who has studied up to standard 
VII ill Marathi is a keen reader of farm magazines 
in that language, and admits that he has found them 
very useful in his crop growing. 


He explained to me his system of cultivation, 
the manures he used and the rotation of crops that he 
practised. Before tilling the land, he applies 12 to 
15 cartloads of farmyard manure to his land. For 
raising a tobacco or jowar crop he practises .“sheep 
folding”, at the rate of about 1,000 or more sheep 
per acre. 


His first crop is groundnut in kharif intermixed 
with coriander. If the rains are good, he sows gram 
in the rahi season on the same land. If the moisture 
is insufficient, next year he puts the land under gram 
after the groundnut crop. After harvesting gram, 
tobacco is sown, which is followed by a joivar crop. 


The Satara farmers grow jowar kharif in pre- 
ference to sugarcane, because the latter requires a 
heavier investment, irrigation, and a longer wait than 
jowar. 


CHOUGXJIiE THE MAX 


During lunch, I studied my host a little more 
closely and asked him a few questions about his daily 
routine. Though 57, Shri Kallappa Chougule has 
all the energy and buoyancy of a man in his forties. 
He rises eveiy morning at four,, attends to the needs 
of his cattle and by 6 o ’clock he is out in his fields. 
His wife Shrimati Antu Bai joins him there a few 
hours later and by one o’clock in the afternoon, work 
in the fields is over. During the monsoon, Kallappa 
works in the fields during the late afternoon hours. 
When not in the fields, he is found either in the 
village library w’iiere he reads magazines and news- 
papers, evidly, or at liome discussing agrieultu',re 
with his wife. 


Before I left village Ashta and my genial host 
Kallappa, I put liim a few personal questions. 1 
asked him how- lie intended spending his prize monev 
of Es. 1;000. 


He told me: “I have already spent Es. 500 on 
lu’oviding the village temple with a marble floor. 

[Contd. on page 32) 

SlirinnAi Aiitubai is of constant help to iiei’ iiHSOainl, 
Shri Kallappa Chongule, in field and home. Husband and 
wife discuss a farniing problem 
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F the many problems that 
)) confront India's sugarcane 
cultivators, the most serious 
undoubtedly is the problem of the 
insect pests of sugarcane. By 
causing serious damage to cane in 
diverse Avar's resulting in a signi- 
ficant decrease in the yield of crop, 
they deprive the hard Avorking 
peasant of that extra income that 
means so much to him. The sugar- 
cane borer problem Avas dealt Avith 
in an earlier article. Next only in 
importance to the stem and top 
borers is the sugarcane leaf hopper, 
Pyrilla per pusilla aaFIcIi in certain 
years occurs as a serious epidemic 
in factory farms and cultivators' 
fields and is the cause of so much 
damage and almost ruin of the 
sugarcane crop. ^In the folloAving 
pages the bionomics and control of 
this serious" pest is de'scribed in 
some detail. 

DESCRIPTIOX OF THE PEST 

P, perp^isilla is a soft-l)odi£ d 
sucking insec t that drains the jap 
in the sugarcane l eave s and so 
affects the recovery of sucrose, both 
in quality as Avell as in quantity. 
It also affects the yield of cane to 
a great extent. The gnr that is 
produced from P^n7PMiifested 
canes is also poor in quality. The 
pest Avas first reported from^Norilu 
Arcot near Madras in 1900. Du- 
ring the last five decades it has 
infiltrated into all the sugarcane 
groAviiig tracts of the Indian Union 
and has gained a notoriety second 
only to the borers. Of late there 
lias been a good deal of confusion 
regarding tlie true specificity of 
the pest occurring in the different 
sugarcane groAcing ]*egioiis of the 
Indian Union. Recent researches 
carried out at the Indian Agricul- 
tural Researcb Institute haA^ 
shoAVTi that there is actually only 
one species of the pest namely 
Pyrilla perinisilla and that Pyrilla 

* “The root, stem and top borers . of 
sugarcane and the methods of their con- 
trol.” Indian Farming, April, 1953, 
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SOMK OTHEU PARASITES AXD PREDATORS OF 
TA'RILLA^PERPCSILLA’ AYLlv. 

Adult oL.TAniiopteryx i>iisaiiiV Withycouibe, a piyHlat()r _o.u_ Rte Fggs of 
TT/riila’; it is a predator in the larval stage _ 

Adult of ‘Xiinhoa hasipiiiiclata.l-AXithyroiutug another prrdatoj' on the 
eggs of ‘Pyrilla;; it is also .a predator in the lar^/al stage 

Aditlt female of hlgyniaspis j)yrlllae’ Alani, a ehaleid pa.rasile on the 
‘Pyrilla’ e gg s - - — - 

Adult female of ‘Cheiioneurus pyrillae’ Atani, another chalcid parasite 
on the ‘Pyrilla’ eggs 

AiliiU of ‘Lestodryinus pyrillae’ Kieher, a Dryinid parasite on the 
‘Pyrilla’ nymphs 

Adult of ‘ChTorodryimis pallidiis’ Perkins, another ])ryinid ])arasife on 
the tPyrilla’ nymplis 

Pn]>a of ‘Destodryimis pyrillae’ on a siigareane leaf 

Parasitized ‘Pyrilla’ nymph showing the development of tln^ parasiie, 
‘L-estodryiniis j)yriila<;’ inside the sac (thylacium) 
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‘PYKILLA PERPIJSiLLA’ W.LK. AND ITS PABASiTES AND PBSDATOKS 

1. Siigarcajie plant. ^sliowing the varions slag’es of the pest 

2. Freshly laid egg-iaass ' ' '' 

3. Egg-aiass with the Jiah'y eovei'ing removed ‘ 

4. .Eg'g-m ass. Aviiii . some eggs parasitized 

5. Yoiiiig iiympli 

(). Full-grown nympli - . . 

7. Adult leavl'-hopper 

n. I^arasitized nymph with the jiarasitie larva of \Fpipyrops. niehinoleuea’ 
Fietdier on its body 

3. Sgg-mass oi: tPyrilla’ slxotving the larva of ‘Goniopteiw piisaxia’ i>rcdafing 
on the eggs 

10. Egg-mass of ‘r>'rilla' showing the larva of -Ximboa hasipuiictata’ predat- 
ing Oil the eggs 

11. Adult female of ‘Telrastielius pyrillae’ crawf., a clialcid ixarasite on the 
eggs of ‘Pyrilla’ • 


aberrems and Pyrilla pusana are 
only varieties of this species. Out- 
side India the pest has been re- 
corded from Thailand^ Burma and 
Ceylon. Though Pyrilla appears 
year after year in large numbers, 
its occurrence in an epidemic form 
is only cyclical . When it occurs as 
an epidemic, its spread is simply 
phenomenal and the damage caused 
catastronh ic an d destrnctiy e. 
^~Pyrilla makes its first appear- 
ance in the field in the adult form 
about the end of March. There is 
little doubt that the climatic con- 
ditions that prevail in the field 
during the months of April and 
May will govern to a great extent 
tlie future activity of the pest. 
This is the time of the year when 
sometimes we get hail or thunder- 
storms followed by sharj) and 
hea^y showers. This sudden change 
in the. climatic complex affects ad- 
versely the actmty of the pest, its 
reproduction and growth and the 
distribution of its progeny in time 
and space. In such a weather as 
this, many adults perish and so 
the population of the pest is negli- 
gible during the succeeding months. 
Even tlie prevalence of high tem- 
peratures ranging between 108° to 
110°P accompanied by hot north- 
ernly winds continuonsly for a 
number of days in summer, affects 
the activity of the pest very ad- 
versely. They perish in large 
numbers in the scorching heat and 
this early death in the beginning 
of the season aff’ects the popula- 
tion of the pest i n Anaust an d 
September, when thei r -activity js 
*greate¥t in the sugarcane field s. 

however, there are no such 
sudden changes in the climatic 
conditions desci’ibed above and the 
weather is comparatively mild and 
uniform in April and May, follow- 
ed b}^ rain and the resultant humi- 
dity in July and August, the pest 
finds such a combination of wea- 
ther conditions extremely condu- 
cive to its rapid growth and mfil- 
tiplication. 

[Coniiniied on page SO) 
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AJASTHAN is an important 
growing State in India 
producing nearly one-third 
of the country's total yearly out- 
put. The 1951 livestock census 
has revealed a sheep population of 
53i lakhs in the State. There has 
been a reduction in the population 
in the course of last six years 
more than 18 lakhs; this is nearly 
25 per cent of the population re- 
corded in the 1945 census. This 
may be attiubuted to the effects of 
partition which migliL have caused- 
permanmt migration of stock, and 
-loss of stock due to severe and 


successive droughts and outbreaks 
of contagious diseases. 

The most thickly populated area 
in the State with density varying 
from 56 to 102 sheep per square 
mile is the central belt of land run- 
ning from south-west to north-east, 
with an average rainfall of 15 to 
23 inches. The area northern to 
this belt has a lower density vary- 
ing from 17 to 29 sheep per square 
mile on accojunt^ of lower rainfall 
of 5_.,to 10 inches and semi-desert 
conditions. The densit}?' varies 
from 14 to 47 dieep per square 


Brown'faced Jaisaliueri siieei) 






mile in the districts southern to 
this belt on account of higher in- 
tensity of cultivation and rainfall 
varying from 30 to 50 inches. 

Sheep population per hundred 
persons varying from 6' to 16, is 
the lowest in Kotah Division in the 
east and hig’hest in Jodhpur Divi- 
sion in the west where it varies 
from 55 to 208. Sheep farming is 


/;// 


the mainstay of a very large por- 
tion of the population in Jodhpur 
Division and parts of Bikaner and 
J aipur Divisions. Directly and in- 
directly by way of wool cleaning, 
marketing and processing,, sheep 
and wool industry is generally esti- 
mated to support about ten' lakhs 
of people in tlie State. 

SHEEP BREEDS 

■ Eight breed types of sheep have 
so far been identified in the State. 
The question as to how many of 
these can be recognised as breeds 
is yet .under study. However, 
mention of a few salient character- 
istics of each would not be out of 
place in this note as they have a 
direct bearing on sheep farming 
tendencies here. 

Nali: These sheep are usually 
found round northern borders of 
Bikaner Division extending into 
the Pun j ab. .They are light brown- - 
faced with long ears, weighing on 
an ‘ average 67 lb. and producing 
about 3 to 6 1b. of washed wool of 


coarse quality per year. The, wool 
clips of both the seasons in this 
area are stained yellow, whereas in 
other parts of Rajasthan, autumn 
clip is stained yellow, while the 
spring clip is white. 

Magra : These sheep are distri- 
buted round the borders of Jaisal- 
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mer, Nagaur and Bikaner dis- 
tricts. They are of good build, 
with light brown patches around 
their e^^es, and weigh on an aver- 
age 83 lb. They are sliorn three 
times in a year and produce about 

3 to 4 lb. of washed wool of coarse 

quality per year - 

^ Cliohla' or SheMiaivati : These 
^zSlieep are found in Churn, Jhun- 
jhunu and Sikar districts. These 
are of very light build, weighing 
only about 52 lb. on an average, 
with dark brown and black patches 
on their faces. They produce 2 to 4 
lb. of washed wool of fine and me- 
dium qualities per sheep per year. 

^ Mar-wari : These sheep are 
found all over Jodhpur and parts 
of Jaipur Divisions. They are 
black-faced and of stocky and me- 
dium build weighing about 61 lb. 
on an average. They produce 2 to 

4 lb, of washed wool of medium 
and coarse qualities per year. This 
is a highly stabilised breed type, 
capable of' undertaking long tra- 
vels and possessing hio’h resistance 
to diseases and drought. 

^ Jaisalmen ; These sheep ^ ai’c 
(oontd, on ^age 26) 7 
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Black-faced ^JalsaUiieii ram 
Note liow genital organs are tie( 
by thread to restrict it from breed 
ing, and desert vegetation behind 
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A — Mother rhizome — long (Kote the large mimDer of Tcgctative buds) 
B r= Th other rhizome — short 
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By V. GOMATHINAYAGx^M PILLAI 


, ARDAMOMS {Eletteria carclamomum Matonj_ 
( , are propagated both by seeds and by rhizomes. 

Tf seeds are used for propagation, it takes five 
-years for the crop to start yielding. If the vegetative 
propagation is resorted to, the ^maiden, harvest^ can 
be had in the third year after planting. This is the 
chief point in favour of the latter. . • 

It has been observed that the planters do not 
generally use sufficiently long rhizomes for planting. 
One or more of the following three considerations’ on 
their part appear to be responsible for resorting to 
this ^ false economy’ — (a) cost of planting materials, 
(b) difficulties of transporting them through forest 
and (c) the limited supply. 

To determine definitely the advantages, if any, 
in using long rhizomes for planting, an experiment, 
the first of its kind, was laid out in the Cardamom 
Research Station, Singampatti, in 1949. 

The indigenous variety of Singampatti was. used 
in the experiment. It comes under the group of 
•Mysores’. The plants are tall' (average 300 cm.) and 
robust. The leaves are glabrous, 37.7 cm. long and 
8.2 cm. broad on an average. Bach clump puts 
forth about l5 aerial shoots when fully developed. 
The panicles are erect and rather loosely packed, 


The capsules are about 2 cm. long and 1 cm. broad 
and contain 10 to 16 seeds each. It was not possi- 
ble to include other erect and creeping panicled 
varieties of South India in the experiment as their 
rhizomes were not available at the Research Station 
. when the experiment ’ was started. As tlie estate iir 
which thu Research Station is located has a vast area 
of' over 1,400 acres under cardamom free from 
. mosaic disease, . and' as the_disease is likeV to be car- 
ried into the estate if rhizomes of other varieties are 
brought in from outside, no. such import could be 
thought of. ■ ■ 

There were two variants in the experiment, (a) . 
mother rhizomes long (8 in.) and (b) short (1 in.). 
The unit plot, in the . experiment consisted of a 
row of five plants planted eight feet apart. The inter- 
space between the rows was also eight feet. The 
variants Avere randomised and replicated 12 times. 
The planting was done in July, 3949, after the 
south-west monsoon set in, in pits three feet long, 
three feet Avide and one foot deep. The plants got 
themselves established Avell. 

Vegetative buds began shooting up in October, 
1949. They put forth their leaves in January, 1950. 
Shoots Avith at least two leaA^es Avere taken as one 


aerial shoot for the purpose of the experiment. The 
counts of aerial shoots in each pit were recorded 
periodically once a fortnight from July, 1950, when 
the average number of aerial shoots was only 3.5 in 
variant (a) and 2.3 in (b) per clump. It was found 
that the average number of aerial shoots in variant 
(a) was always higher than that in (b). The data 
gathered were analyzed statistically. The difference 
was significant. The observations were continued 
up to February, 1953. The significant difference was 
maintained throughout. When the experiment was 
concluded in February, 1953, it was found that the 
number of aerial shoots per clump in variants (a) 
and (b) was 15.7 and 11.2 respectively. The vari- 
ant (a) was always about six to seven 
months in advance of (b) in the process of 
development of clumps. Such an early development 
results in early production which in turn gives a 
net profit of Es. 36-4-0 per acre as shown below. The 
difference in the cost of cultivation between the 
two inetliods ado|)ted lies only in the difference in 
the cost of planting materials: 

One cardamom clump consists of about 15 grown- 
up aerial shoots 

The usual price of one clump sold -for planting is 


Number of ^spEts’ with long rhizomes that can be- 
had from one clump — 8 

Number of ^splits' with short rhizomes that can be 
had from one clump — 15 
Therefore, the cost of one ^ split' with long 
rhizome, Ee. 0-3-0 

The cost of one ‘split' with short rhizome, Ee. 
0-1-7 

The difference in price ^ler ‘split' Ee. 0-1-5 
The difference in the cost of transport per ‘split' 
Ee. 0-0-1 

Total difference in the cost per ‘split’ Ee. 0-1-6 
Number of ‘splits' required for planting an acre 
when eight feet spacing is adopted — 680 
The enhanced expenditure in using long rhizomes 
—680 X 0-1-6 = Es. 63-12-0 
AVhen long rhizomes are used for planting, the 
plantation starts bearing about six months earlier 
The annual average yield per acre, 50 lb. 

The increased yield in six months per acre, 25 lb. 
The value of 25 lb. of cardamom at Es. four per lb. 

— the lowest price now prevailing, Es. 100 
■Deduct extra cost per acre in planting long rhi- 
zomes, Es. 63-12 

Net profit in using long rhizomes per acre (Es. 100 
mimes Es. 63-12) ~ Es. 36-4 


A Mother rhizome — long 
B = Mother rhizome — short 



By B. L. CHOUDHARI 


EEDLESS gnavas, papayas, enstard-appie, etc^ 
are highly appreciated and are in great 
demand. The nurseries take advantage of this 
and very often advertise such varieties. In ease of 
papaya, however, it is a great hoax. There cannot 
be any true-to-type seedless variety of papaya. Any- 
one desirous of obtaining seedless papaya fruits can 
have them from any variety. To understand and 


follow the technique of obtaining such fruits a basic 
knowledge of flowering of papaya plant is necessaiy. 

TYPES OF PAPAYA FLOWERS 

Papaya is a polygamous plant having three main 
sex types — male, female and hermaphrodite, i.e., male r 

and female in one. The male tree has male flowers ■ * 
on long pendulous stalks. It does not yield fruit. i 



Jowever small useless fruits appear aud 

£ .l,« °r“ “"iturity. These are swollen 

toims^of iiiclimentary pistils of male flowers. The 

mam lunetmn of the male tree is to provide anthers 
foi the pollination of female plants. Female flowers 
are generally large, fleshy, petal ones borne in the 
axil of the leaf. These provide excellent fruits of 
t^egular shape. Hermaphrodite tree has complete 
flowers which are capable of self-pollination, whereas 
pure female type of plant must get pollens from 
the male or hermaphrodite flower to get pollinated. 

HOW TO GET SEEDLESS PAPAYA 

The female flowers, as has been stated above, 
are dependent on male or hermaphrodite flowers for 
tertilization. If they are unable to get the pollens, 
they tail to get fertilization, but their ovaries con- 
tinue to grow thereby resulting in seedless fruits. 

seedless papaya, therefore, all possibili- 
ties of pollen reaching the stigma of the female flower 
should be stopped. This is done by enclosing the 
female flower in a parchment paper envelope long 
befoie it opens. The envelope is retained on the 
flower till its petals are dropped and the ovary starts 
swelling. This will result in a seedless fruit. 

^ Such a fruit generally does not grow to full size. 
It is lighter in weight and watery in taste. Except 
as a novelty there is not much in its favour. 
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TecalemiT offers a full con- 
suiting engineer’s service, 
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Cias pkiiit; set up on 
1 Ih‘ lIiron.iL;iratta' 

(Wost Tioni^al) out of 
empty eriule oil 
drums 





C. N. ACHARYA, 1. A. R. L, New Delhi 


"ifT is well known that a considerable proportion 
11 of the cattle-dung produced in the country is 
"'"burnt up as fuel, thus depriving our lands of 
valuable manure. This is primarily due to a shortage 
of fuel resources in the country, caused by vude- 
spread deforestation and indiscriminate cutting down 
of village trees, without a planned effort to replace 
them by planting fresh saplings. Attempts have 
recently been made to partially make good the loss 
of cattle-dung so burnt, by introducing the s^^stem 
of compost-making, whereby a small quantity of 


A simple inodel of gas plant set up kat the 
Sliilpamandira, Sri Kamalvvishna Math, Belur 



cattle-dung could serve as a starter for converting a 
larger bulk of litter, leaves, weeds and waste straw 
into useful manure. An alternative system that has 
been suggested is to obviate the need for burning of 
cattle-dung hy obtaining combustible gas from it b^^ 
file process of anaerobic fermentation, and to use the 
gas so produced as' fuel for household cooking and 
lieating purposes. At the same time, the residual 
matter (called the digested slurry) left over after the 
anaerobic fermentation of the dung, could be used as 
manure. Thus, -the farmer can by this method obtain 


Pilot Gas plant set up at- the 
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J. 1.^0111 Jus^ eatUe-dang bolh fuel for bis liouseliold 
needs ana niannre for liis farm requirements; and tbe 
proposition appears to bo an attractive one, if the 
piocess could be made to operate in an economical 
and efficient manner. 

Since the process is one of bacterial fermenta- 
tion, it lias to be controlled in a seientibc mannei* 
and nnade to yield tlie maximum quantity of com- 
bustible g*as. Further, a model or a number of 
difleieut models of the gas plant must be dcAused 
Avliieii could suit the needs of different t^qies of cus- 
tomers, e.g. a small scale farmer with limited resour- 
ces, maintaining three or four head of cattle only, 
or a bigger farmer owning 20 to 30 head of cattle 
or a dairy with ample resources, f)ossessing hundreds 
of animals. Sometimes, it may be f)Ossible for a co- 
operative organization or a village panchayat to set 
up gas production on a combined basis for the whole 
village, utilizing the whole of the cattle-dung pro- 
duced in the village. The method can also be extended 
to municipalities who can utilize, for the purpose of 
fermentation and gas x)roduction, other refuse mate- 
rials collected by the municipality, e.g. night-soil and 
garbage. ^ Evidently, the model of ]plant needed in 
any particular case will depend on the iiature and 
quantity of refuse materials that are available for 
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gas production and also to a certain extent on the 
capital resources' of the customer. 

AVOTIK AT THE T.A.K.L 

Experhnental work in the f)roduction,,of com- 
bustible gas from cow-dung was first started at the 
Indian Agricultural Eesearch Institute, New Delhi, 
in 1939 on a small scale, using bottles only. A pilot 
plant Avas later devised by Dr. S. V. Desai and was 
set up at the Institute in 1941. It is satisfactory^ to 
note, that this plant has been Avorking smoothly for 


A iMige-sizcd fuel gas plant installed at the 
Indian Agnenltural Kesearcli Institute, ^Tew Delhi 

















the last 12 years. The plant was designed to carry 
a charge of 10 lb. of cow-dung per day.* 

The rate of gas production was found to yslvj 
greatly with the season and atmospheric tempera- 
ture; it I’ose up to about 1 cu. ft. of gas per lb. of 
cow-dung added, during the summer, and went down 
to about one-third the above level during the winter. 
The gas contained on the average about 45 to 50 per 
cent methane, 40 to 45 per cent carbon dioxide and 
about 10 per cent hydrogen. The heating value was 
found to be superior to the town-gas supplied in 
Bombay and Calcutta, the thermal value being about 
550 to 600 B.T.U. per cu.ft. of gas, as compared to 
about -450 B.T.U. per cu.ft. of coal or oil gas. The 
cow-dung gas can be fed to burners and used for 
heating or cooking purjDoses; or it could be fed to 
gas lamjDS provided with mantles and used for light- 
ing purposes. An average family of four to five 
members would require about 60 cu.ft. of gas per 
day for cooking purposes. The lighting requirements 
ma}^ be estimated from the fact that a mantle of 50 
candle-power capacity would require about 2h to 3 
eu. ft. of gas per hour. 

Desai and Biswas also found that there was no 
loss of nitrogen during the fermentation process, and 
that the digested slurry could be dried in the sun 
and used as manure. The manure so obtained con- 
tained up to 1.7 per cent nitrogen and crop experi- 
ments showed that it was superior to farmyard 
manure in its effect on crop yield. The whole ]Droeess 
was hygienic and the digested slurry had no bad 
smell and did not attract flies, in sharp contrast to 
fresh cow-dung which promoted profuse fly-breeding. 


OTHER EFFORTS 

The work carried out at the Indian Agricultural 
Eeseareh Institute, New Delhi, on gas production 
from cow-dung attracted considerable attention at 
other centres and Prof. N. V. Joshi, an ex-Officer of 
the Institute, started experiments at Poona and 
devised a model of gas plant for which he obtained 
a patent in 1947.t A small demonstration plant 
was set up at the Law College, Poona, and a large- 
size plant was installed on the sugarcane estate of 
the Walehandnagar Industries, at a cost of about 
Rs. 18,000 for dealing with about 4,000 to 5,000 lb. 
of cow-dung per day.J The design of the plant 
was similar to that of Dr. Desai at the Indian Agri- 
cultural Research Institute, except that the cow-dung 
slurry was admitted at the bottom of the fermenta- 
tion tank instead of at the top. 

A more important development was the work of 
Shri Jashbhai Patel,§ a graduate of the Poona Agri- 


* A full description of the plant and the details of 
operation and the results obtained have been given in an 


article wh^ch anpeared in the Februarv. 1945 i'^sne of Indian- 
Farming and also in the ^‘Developing Village India”, Special 
Number of Indian Farming, July, 1946. 

t Prof- Joshi’s models were being manufactured by 
Messrs A. B. Joshi & Co., 33/26, Erandavon. Poona 4. 

$ Prof. Joshi’s work at Poona aroused considerable 
interest in the subject at that centre. The scientific aspects 
of the process were examined in some detail .at tha Agri- 
cultural Research Institute, Poona, and the results are 
embodied in an interesting paper by Shri B. P. Desai, which 
appeared in the >^ugust 1951 number of the Poona Agri- 
cultural College Magazine. 

^ § Shri Patel has given a description of, his p'^ant in an 
article in the Poona Agricultural College Magazine, Vol. 





The first Grain-Laxmi Gas Plant set up in Bombay 
in January,. 1951 


cultural College, who carried out considerable expe- 
rimentation on the subject and designed in 19 ol a 
simple type of equipment called the Gram-Laxmi 
Gas Plant, which required less capital expenditure 
than Dr. Desai ’s or Prof. Joshi 's models. 

The average Indian farmer is reluctant to take 
to new appliances and methods which involve heavy 
expenditure. In order to make a special appeal^ to 
such individuals, it is necessary to make a beginning 
with very small and simple plants which do not 
involve much expenditure. An attempt in this direc- 
tion has been made by Shri Satish Chandra Das 
Gupta of the Khadi Pratisthan, P.O. Sodepur, 24 
Parganas, West Bengal, who has devised a very simple, 
model of . ‘ Gassok' Gas plant, made out of bamboo- 
thatch cylinders ‘ sunk into the ground to form cow- 
dung digestion tanks. He is also trying to utilize 
similar bamboo-thatch plastered with earth and 
cement, to prepare cheap types of gas-holders to con- 
tain the combustible gas. ‘ By these arrangements, 
he hopes to be able to supply to the Indian farmer, 
cow-dung gas plants at a cost less than Rs. 100 per 
unit which could produce about 50-60 eu. ft. of com- 
bustible gas per day — sufficient to meet the fuel needs 
of a family of four ,or five membei’s. 

^ The degree of interest which the cow-dung gas 
plants have aroused in the country" can be gauged 
from the fact that a socio-religious organization like 
the Sri Ramakrishna Mission at Belur have joined 
the movement and have' set up simple models of the 
plant in their Shilpa Mandira at Belur Math. 

The West Bengal Government Farm at Plaren- 
ghatta have also set lip .-a simple model of the plant, 
made^but of empty crude-oil drums (40 to 50 gallons 
capacity) which are connected in series, so that the 
{Conti, cn page 28) 


42, No. 3, 1951. The manufacture and marketing of the 
Gram-Laxmi Gas Plant is being done by Messrs J. P. & Co., 
Chapel Lane, Santa Cruz West, Bombay 23. This enter- 
prising firm has carried out considerable prona^^anda for 
their plant and has set up a number of installations both 
in Bombay and at other centres. Recently, they have 
further improved their model by introducing muhi-s"^age 
digestion partitions in their tank, whereby they claim that 
the dung is more fully digested and gas production is pro- 
portionately increased. 
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Teiiainaii.tal IiTLOigii’ crop miner iiTigatecl conclitioas 
ill a private farm. 


jT ^PIE districts of Madurai, Eamanatliapuram 
Ij and Tirunelveli lie on the southernmost portion 
of the Madras State. In them a distinct, a 
semi-wild variety of joivar (sorghum) known as 
Irungic cliolam is grown. " ' . 

This has been classified under SorgJmm docJma 
by Snowden, who has placed it between the grain 
vdkL sorghums. It has been underNCultiyhtion 
for over a thousand years in this tract. The grains 
are small and, unlike the grain sorghum, are com- 
pletely enclosed by glumes. As a grain crop, it has 
been confined to certain -centres of the Madurai tract 
where types with white grains are sown. The en- 
closed grain does not get discoloui^l with the rains 
received during the flowering and ripenings , periods. 
In addition this variety has been found to be less ^ 
susceptible to the bird attack as compared to those 
with exposed grains. In the Ramanathapuram and 
Tirunelveli districts this variety has brown grains 
and is being grown exclusively for fodder. A very 
heavy seed-rate upto 100 lb. per acre is used to 
secure a fine quality of straw which is barely three 
feet tall. The yield of dry straw is about 4,000 lb. 






J t.. J Li Li Li Ilj L J I 


B. W. X. PONNAIYA and L. ANAVARADHAM. 
Agricultural Research Station, Kovilpatti 


per acre. The seed production is very low, about 
200 lb., which is usually sufficient to sow the succeed- 
ing year’s crop. As the grain is brown in colour 
an d is bitter to ta ste it is not used as human food. 
Thenoriaarareaof this crop is 1.92 lakhs of acres 
in the Madurai tract (grain crop) and 1.75 lakhs 
of acres in the Ramanathapuram and Tirunelveli 
districts (fodder crop). 

The Madras Agricultural Department has been 
trying from 1911 onwards to replace this inferior 
type with suitable grain types but did not meet with 
success. The nest attempt was to hybridize this 
variety, with the most economic grain sorghum 
(jowttv) of the Madras State, the PcriuiTtGiijcil 
cholam (SorgJmm Dura). A cross was effected in 
1937 by the senior author and a pure line selection 
A.S. 7081 which has been named as Periamanjal 
iriingxi was evolved at the kliUets Breeding Station. 
Coimbatore. / 

This new variety has been tested in the Jrungu, 
cholam tract and - has been found to be similar to 
Irmigu in duration having 120 days as against 135 
days of the Periamanjal cholam. But the grain is 
bolder than that of Irungu and is yellow in colour 
which are the characters inherited from the Peria- 
manjal parent. The grain is fit for human 
cousumplion. 

(Conid. on page 32) 
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You get better work at lower cost with a JOHN 
DEERE Truss Frame Plow* 

Here are tractors and plows in a class all by 
themselves wjien it comes to mcrdern design — 
plows with entirely new and exclusive features, 
pioneered and developed by John Deere to 
handle every type of soil with greater effici- 
ency . . . tractors and plows that will make yotir 
farming operation much easier, more profitable, 
more enjoyable. 
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AFTER SALES SERVICE : — 3 free service visits infirsl'six months of JOHN 
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For Economy & Dependability 

insist on 

“COCKSHUTT” Farm Equipment 


By 

V. T. MOTWANI 

y:\ OULTIVATOR is disappointed when he finds j 
h , , that rust has started attacking his Avlieat crop, 
for he knows that his crop yield is certainly | 
going to be reduced by 30-70 per cent. There are ec- \ 
casions when the yield of the rnst-affected crop does j 
not enable him to recover even the harvesting costs. | 
The wheat area in Sanrashtra amounts to 
1,94,400 acres (both irrigated and dry). A con- 
siderable portion of this area is under the variety I 
known as Lai ka-tlia, i.e. local red. Some piortion 
is also devoted to another local variety known as 
Popaiia which is a hnsk- type with, a yellowish' grain. ! 
Fopatia is resistant to rust. But, it is a low yielder 
and as the grains are to be husked, it fetches low . i 
price in the market. Lai hatliay because of good : 
tillering habit and eventual high jdeld, is very popu- 
lar with the cultivators. But this variety is most 
susceptible to rust. The Botany . Division at the . 
Indian Agricultural Eeseareh- Institute, New pelhi, 
has recently evolved- some types popularly known 
as the N.P. wheats of the, -TOO-series ^ 
escape .rust^j ~~ ;• • ’ ' ^ 

To solve the rust problem by finding a suitable 
rust-resistant variety for Saurashtra, a trial was 
conducted in different parts of Saurashtra -for three 
consecutive years, i.e. from 1950 to 1953. The trial 
included 12 N.P. types and two controls including 
N.P. 165 (an older N.P. wheat) which is also being 
grown ill the State on a very small scale by some 
enthusiastic cultivators. 

The first two years were practically -rust-free 
years. But there was severe attack of the rust in the 
third year. The performance of some of the N.P. types 
was not encouraging in the first year, hence the}^ 
were replaced by-the other suitable N.P. types in the 
trials ’of last two years. 

The trial in the first year was conducted at five 
places, viz. Junagadh, ’ Pbrbandar,^^Morvi, Aliabada 
and Palitana. The results indicafed lhat- varietie 
N.P. 710, N.P. 715, N.P. J18 and N.P.jM were at 
some pl^es as'-'gooxi yieldei^s the local red, and at 
otlier places even high yielders than the^ local red. 

During the second year op the trial, Palitana 
was dropped.- The performance of ^ai*ietie^ N.P. 710, 
N.P. 715, N.P. 718, N.P. 720, N.P. 721, N.Pr 760^ 
and N.P. 782, as compared with the local red and 
even N.P. 165, was indeed very encouraging. i 

The same places except Morvi were chosen for | 
the third yearns trial. Due to the attack of rust, | 
the yield of the local red was reduced by 66.6 per | 
cent. There were some N.P. types, viz. N.P. 720 and | 
N.P. 781 which were also affected by rust at all the | 

(Contd. on page 32\ | 
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r"” HE main problem confronting* both the scien- 
|i tists and the peasants is, how best to raise the 
hnmu s and the nut rient status of the soih In 
this res]^, plant leaves, pafticnl^ of leguminons 
plants, subscribe a great deal to ameliorate the soils. 
For this purpose, a perennial legume, / r }cTi a inmni - 

lata, has been introduced at the Institute It thrives 
well on poor and waste lands where other crops do not 
grow well, and supplies green leaves containing twice 
as much nitrogen (1.11 per cent) as sanii-hemp (0.5 
per cent), a very common green manuring legume. 
It can thus spare the fields which can be sovm ynth 
other crops. 

VEGETATIVE PKOPAGATION OP COTTON 

About 90 cotton plants with the scions of Kar- 
nak, an Egyptian cotton, have been grafted on the 
stock of tliree different desi cottons, namely, Bhoj. 
Jarila and Malvi 9 with a view to exploring the pos- 
sibility of acclimatizing the fine Egyptian cotton 
strains either as annuals or perennials. The graft- 
ing was done during May and the plants Avere trans- 
planted during July. It is interesting to mention 
here that these plants do not exhibit any sign of 
Jassiil-attaak which has been found very ^severe on 
Egyptian cotton s, if they are raised from tlieir seeds. 

NEW VARIETIES OF GROUNDNUT FOR MAUWA 

A large number of groundnut varieties both 
indigenous and exotic are under trial for the last 
six years. From amongst the' indigenous varieties, 
TMV-4, a Madras type, has been found to be a bet- 
ter yielder than the commoniy grown AK 12-24,^ On_. 
an average it has yielded 30 per cent more than the 


Tweiity-orie types' of ground nut showing the seeds, pods 
... and leaflets 


1 to G — High yielders 

7 to 12 — Average yielders 

IG to IS — Low yielders 

19 to 21 — Very low yielders 

Type 15 — AK .12-24 

Type 3 — TMA^-4 

Type 1 ~ Strain G608 from 


Argentina 

1. 3. 4. G. 12. 20, 21— Exotics 

2. 5, 8, 13, 16. 18, 19 — Madras 
t.ypes 

15, 17 — Madhya Pradesh 

7, 10 — 'Bombay types 

9, 14 — Madhya' Bharat tyjoes 


latter. Amongst the exotics obtained from Argen- 
tina, South Africa, Uruguay and Bolivia, the varie- 
ties from the first tAVo places, i.e., Argentina and 
South Africa, gave 15 to 40 per cent higher yields 
even oA^er TMV-4. 

All interesting correlation is found to exist bet- 
ween yield and the morphological characters. The 
high yielders are very early (95 to 100- days) and 
liaAT higher shelling percentage (78 to 82). These 
types haA^e also small pods, seeds and light green 
foliage Avith large-sized leaflets. The loAver yielders, 
on the other hand, have been found to he late in 
maturity (100 to 140 days) with low shelling per- 
centage (66 to 74), bigger pods and seeds and dark 
green small-sized leaflets. Further trials are in pro- 
gress to adjudge the best type and so far No. 
6608 from Argentina appears to be the best type 
for this tract. 
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^ “ HE rendei' ol Kaliclasd is 

.ii, struck by the prosperous con- 
dition of the country which is 
most lavishly attested to by innu- 
merable allusions to luxuriant, 
nature of its soil, in the various 
descriptions of scenes and sites and 
spontaneous profusion of simile 
in his works. In the 4th Canto of 
.Raghuvainsa, r^aiiclas describes 
how prince Raghu, after receiving 
the charge of the kingdom handed 
over to him by his father, Maharaja 
Dilipa, marclied on an expedition 
bf“conquest with, the intention of 
bringing the various quarters un- 
der subjection. In verses 36 and 
37 of this canto, he states that 
Raghu vanquished the Vanga 
(Bengal) chiefs (Yangan-utkhaya 
tarasas. ■ IV, 36) and then re- 
established . .them in their own 
XDrincipalities. In this context 
Kalidasa gets an occasion to simi- 


lize RaghuLs action by a compa- 
rison with the process of trans- 
plantation of the paddy (Kalama) 
plants. The poet says; 

A-pada-'padma-iyranaiali kalama 
iva te rag-iiniy 

Phalaih samvardhayamasur- 
atkhafa-praMropitah. 

—Raghu. IV. 37 

Translation — As the kalama 
plants, after they are uprooted and 
then transplanted, jdeld a rich 
harvest bending low to their roots 
(or the lotuses at their roots) (by 
the weight of their grains),' , so 
those Bengal chieftains being first 
dethroned and then re-instated 
bending down to his very lotus-feet 
brought forward immense treasures 
to Raghu. 

In this verse the expression 
• V/7c7iata-2:>ra^iro2327a/i/ signifies (1) 
(paddy plants) first uprooted and 


then ‘ transplanted j (2) (Bengal 
chiefs) first removed and brought 
under subjection and then re- 
established. The expression ‘A- 
pada-padma-pranatalP is also 
significant: it means (1) (paddy 
plants) bending down to the roots 
by the weight of their grains; (2) 
(Bengal chiefs) bending down to 
the King^s lotus-feet. And the re- 
sult of these two actions is ■ also 
brought out b^^ the poet in the ex- 
pression ^Phalaih samvardhayam- 
asur\ which signifies (1) (paddy 
plants after undergoing the trans- 
planting process) yield plenty of 
grains; (2) (The chiefs who were 
first dethroned and then replaced) 
brought forward immense wealtli 
to Raghu in the shape of presents. 

This verse clearly shows that 
Kalidasa (who possibly lived in the 
5tli century) knew thcit Kalama 
' {Conid. on page 25) 
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1949-50 

Sh> Rat an Prakash 
Yield: 681 rnds. 

~ per acre 


J950-5I ; 

Sh, Madho Kirpal 
Yield: 129-npds._^ 
per acre 


1951-52 

Sh. Jai Pal Chandra 
Yield: 135 ?nds. 
per acre 







Featured alongside are three 'Krishi Pandits’ — winners of first 
prizes in the All India Potato Crop Competitions In 
1949-50, 1950-51 and 1951-52, who used Sickle 
Brand Fertilisers for. growing their prize crops. 

Foliow.tbe lead of „these. successful farmers 
and use Sickle Brand Fertilisers on your 
-land for bigger and better crops. 


Specific Sickle Brand Fertiliser Mixtures 
ore ovoilable for cereals, sugarcane, 
potatoes, tobacco, chillies and garden crops. 
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By JIA LAL RAINA 


a\'E of the iiiaiu sicie-oecupci- 
(; )j tions of the farmer in Kash- 
inir, is fruit growing. He 
('ultivates apples, pears, cherry, 
plum, peach, almond and '^valnut 
in his unirrigated lands. Tiiese 
fruit trees are subject to the 
attacks of Sanjose scale. 

>Sanjose scale insect has a num- 
ber of host plants, and as such it 
is extensively spread over the val- 
ley, and its final extermination is 
out of question. It is for this rea- 
son that annual sprayings are very 
essential to save the fruit trees. 
The work is of immense magnitude. 
A million and half fruit trees, 
which are highly susceptible, re- 
quire to be sprayed annually. Tlie 
spraying season is very short. It 
extends from early December to 
the end of March. The days of 
rain, snow and frost are to be ex- 
cluded, as spraying cannot be con- 
ducted appropriately and profit- 
ably in such weathers. 

So far this spraying was con- 
ducted with the help of a number 
of small hand-pumps and only 30 
per cent of . the number of fruit 
plants;, requiring spraying, could 


be attended to annually. The yields 
of the unsprayed trees were also 
brought to the market. These 
fruits were speckled with red and 
dusky marks, and were of poor 
market value. It was, therefore, 
decided to use small power spray- 
ers, that could be easily shifted 
from place to place in the valley. 
Experimental sprayings with these 
new machines gave quick and ef- 
fective results and the total expen- 
diture was also cut down by 30 per 
cent. The tall trees that were be- 
ing i:)artially sprayed received a 
thorough spray. 

Mechanical spraying being a 
labour-saving device can be ma- 
naged with a smaller staff both 
technical and non-technieal. 


A little less than half a million 
acres of land are at present under 
the paddy crop. More than two 
hundred varieties are being culti- 
vated, but most of these have . a 
low yield. To obtain a greater out- 
turn, a scheme was launched at the 
Khudwani farm, about 34 miles to- 


PADDY CULTIVATION 


[ladtiy field where Uiiiiiese vaj'iely has heen 



: Spraying ■ tree 

Wnii x)owcr si)rayer 


wards the south of Srinagar, where 
a number of experiments were con- 
ducted with the local and exoti(* 
types of paddy. The Chinese types 
were found to be the highest 
.yielders. However, when tried on 
a large scale, these high-yielders 
were found defective in the res- 
pect that there was certain per- 
centage of shedding. 

Their behaviour was continued 
to be studied and greater attention 
was devoted to their shedding as- 
pe-ct. In these observations, China 
1039 was found free from this de- 
fect. It ns a pigmented variety 
and at the same time resistant to 


raided 













diseases. These exj^eriments 'vvere 
condiieted at various places includ- 
ing Government farms, illustration 
centres, privately-owned lands, etc. 
Tliis variety seems to liave appeal- 
ed to the farmers who are now in- 
clined to cultivate it in larger 
areas. So far it has given a maxi- 
mum yield of 6,150 lb. per acre 
under ordinary conditions, and be- 
ing a short-duration paddy, the 
yield is very high when compared 
to that from other short-duration 
types introduced in Kashmir. 

Other exotic short-duration 
types w^ere under trial this paddy 
season. Some of them which have 
so far given good results are U.S. 
-A. 729 and Russian 3073, 1331 and 
566. These types were tried at 
high altitudes and were found to 
mature.-even at 7,300 feet. This is 
quite new to Kashmir as paddy 
cultivation beyond 6,300 feet was 
hitherto unknown here. 

Kashmir valley' being occasion- 
ally subject to floods, requires the 
introduction of some : types of 
paddy, which can stand the floods, 
and a high water level. In this 
direction, flood-resistant strain 
F.R.13 A, and deep-water paddy 
Amon II-Nos. 549, 502, and 609 
were imported from India and put 


to trial. The results so far achiev- 
ed appear to be hoiDeful. 

AGRICULTURAL DEMONSTRA- 
TIONS 

In collaboration wnth the ]\Iul- 
bcrr}" Department, the Department 
of Agriculture arranged about a 
dozeii village shows attended by 
about half a million people. Jn 
these shows the working of agri- 
cultural tools and plant protection 
machinery including ]3ower spra- 
yers and flame-throwers was de- 
monstrated. Conservation of farm- 
yard manure and compost making 
were also shown. Lectures illus- 
trated by magic lantern slides and 
]novie pictures, were conducted. 
An exhibition of insects, grains, 
poultiy, bee-hives and iDce-tools 
was also organized. 

FRUIT SURVEY 

The fruit survey made so far 
lias brought to light 219 Amrieties 
of deciduous fruits under x)roi5aga- 
tion in the State. This number in- 
cludes 111 varieties of apple, 63 
_of pear, 31 of plum and 14 of 
cherry. To keep a record of the 
same for future scientific Avork, a 
plant museum has been opened in 
Srinagar. 


RHOTHANE: STOP INSECT | 

PESTS WITH RHOTHANE t 
(TDE or DDD) • j 

The original farm-proved syn- 
thetic insecticide, pioneered ! 
and developed by . Messrs [ 
Rohm & Haas of Philadelphia, j 
Rhothane has given consist- | 
ently better results than other 1 
insecticides. i 

RHOTHANE Dusts and Sprays j 
give fast, effective and long- [ 
lasting control of insects, such jj 
as, hornworms, budworms, j; 
flea beetles, leaf-rollers, ear- : 
worms, aphids etc., attacking ■ 
vegetables, fruits, cotton, | 
tobacco, etc. 

Agricultural formulations recom- 
mended are: (1) 5% Rhothane 
Dust at 30 to 40 lbs. per acre. I 

(2) Rhothane W.P. 50 at 2 lbs. j 
per 100 gallons of spray. | 

(3) 25% Rhothane Emulsion j 
Concentrate at 1 quart per 100 | 
gallons of spray. 

Rhothane Spray and Dusts are i 
equally effective for control- j 
ling mosquitoes, flies and other !; 
household and cattle pests. l! 


A REFERENCE TO TRANSPLANTATION OF PADDY 

{Contcl. from page 2S) 


(paddy) plants jdelded abundance 
of grain if they undergo the trans- 
planting process. As explained by 
the commentator, Mallinatha (14th 
century A.D.) Kalama is a kind of 
paddy (kalama saU-visesah ) . 
Amarkosa (4th century A.D.) 
giA^es the names of A^arieties of 
paddy in the Averse ^Salayah 
kalamadyasca ' sasUliadyasca piim- 
syami\ Shankafa P. Pandita, one 
editor of the text (Raghuvamsa) 
remarks in his notes 4Calama are 
plants of rice grown thickly in a 
field early in tlie Avef season and 
then transplanted to mnothef soil 
of a softer nature, about July or 
August. * No particular kind of 
i*ice is intended, I think, as any 
kind of rice is so grown ''and 
transplanted, at least in Konkan 
and in the Dekkan’. A trans- 
lator of. RaghuA^amsa, IC- M, 


Joglekar, states, ^Bengal is pre- 
eminently rice growing country 
and the description is A^ery accu- 
rate.^ M. R. Kale, a Avell-known 
translator of the text, also men- 
tions in his notes that 4valamah — 
the paddy is a kind of corn first 
sown in Caitra or Vaisakha in 
burnt “»soiKand ^af ter a month or 
two transplanted tb^'a-softer soil, 
full of Avater. 'WHien thus^^trans- 
plahted-the padd.y has a luxuriant 
harvest. To understand tlie appro- 
priateness and force 'of the simile 
we must suppose that the princes 
were replaced on theii* -tliroiies by 
.Ragliu after they were defeated 
and dethroned. Tlien struck by the 
magnanimity of 'the Auctor" and 
overcome by the. gratitude, they 
<'ame to him with presents, and 
prostrating tliemselA^es before hihi, 
(Onntd. on page 27) 


KATHON 2, 4-D DEPENDABLE 
WEED KILLERS : 

Like all other agricultural che- 
micals of Messrs Rohm & 
Haas Co., KATHON weed 
killers have been thoroughly 
tested and commercially 
proved. Where the problem 
is one of easy-to-kill annual 
weeds, the amine s a 1 1 
KATHON M-7 is the logical 
answer. KATHON E-40 con- 
tains a higher percentage of 
isopropyl ester of 2,‘ 4-D. It 
sticks to plants, rain or shine, 
and it is effective during very . 
dry or very wet weather. 




11, Sprott -Road 
Ballard Estate 
BOMBAY 1. 
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SHEEP FARMING IN RAJASTHAN 



Sliearing in ijatlii village in Jaisalmcj' district 

Wcislietl wool of coarse and almost 


distributed in the northern X->ai'ts 
of Jodhpur and Jaisalmer dis- 
tricts. There are two varieties in 
this type, the brown-faced and the 
black-faced. Both have long ears 
and are of liea'vy build, weighing 
on an average about 90 lb., grow- 
ing about 4 to 7 lb. of medium and 
coarse wools per year. This is also 
a very weir established breed ty^ae 
and its wool yield is the highest of 
all the, breed types in Rajasthan. 

Malioura : These sheep ^ are 
found in Jaipur, Tonk and Sawai 
iladhopur districts. Their faces 
are yevy lightl}^ coloured, appear- 
ing almost completely white from 
a distance, and weigh about 59 lb.. 
They are ' easily recognisable by 
the extremely coarse, hairy and 
straight wool they grow, the pro- 
duction being 1^- to 2 lb. wool per 
sheep per year. 

Sonacli or Chanotliar : These 
sheep are distributed round Udai- 
pur Division and extend down- 
wards into Bombay State. The 
characteristic features of this breed 
type are very long ears (about 8 to 
10 inches), which trail on the 
ground as they graze, light brown 
colour extending from the face up- 
to the neck, and long and heavy 
bod}^, weighing; more than 120 lb. 
on an average. Their wool produc- 
tion amounts to only 1| to 2 lb, of 


completely hairy fibres. They are 
good milkers yielding about 2-3 lb. 
of milk per day, can withstand 
heavy rainfall and can easily walk 
through marshy areas on account 
of their long and bare legs. 

Even from the short descriptions 
given above, it- is apparent that 
these breed types vary widely in ~ 
size, weight, confirmational charac- 
teristics and quality and quantit}' 
of wool production. To what extent 
these differences are due to varia- 
tions in soil, rainfall and pasture, 
how each of these breed types can 
be further developed to produce 
more meat, wool or milk and how 
far it may be possible to combine 
in one, the good qualities of differ- 
ent types, need investigation. But 
what the sheep farmers themselves 
are doing in this -direction deserves 
to be noted. 

On account of the hardy nature 
of the Jaisalmeri and Marwarjr., 
breeds, their thriftiness, heavier 
build, higher lambing percentages 
and quick growth, breeders all over 
Rajasthan have taken to breeding 
rams of these two breeds. While 
this is beneficial when considered 
from the point of view of the re- 
turns to the farmer, the fine wooled 
Cholda or Shekhawati breed is 
being slowly destroyed, 


{C€}itd. froffi page 11) 

The fact that more than 60 x)er 
cent of the income of the .sheep 
farmers is derived from the sale 
of stock for mutton has to be taken 
into account while initiating 
schemes for wool improvement in 
these areas, as any policy which is 
at variance with the interests of 
the sheep farmers may not be ac- 
ceptable to them. Steep fluctua- 
tions in wool prices and marketing 
conditions which sometimes lead to 
the holding up of the stock of wool 
with the farmers, adding to the 
other difficulties they have to face 
— have led them to pay more atten- 
tion to improve size and weight of 
lambs and increase their number 
rather than on maintaining the 
quality of wool production, 
ri 

1 SHEEP MANAGEiMENT 

The methods of sheep manage- 
ment vary from region to region 
according to existing conditions 
and facilities available in the State. 
In the southern and north-eastern 
parts, the farmers usually depend 
on the community fallow lands 
near their villages for grazing 
during the day ; in the evening they 
go to their huts near which the 
sheep are penned at nights. The 
sheep are watered once or twice a 
"day out of a' well of a tank nearby. 
The number of sheep in the flocks 
varies from 30 to 200, and eacli 
flock is often a mixture of various 
breeds and types. The three main 
sources of income of ' farmers in 
these areas are, sale of sheep for 
slaughter, sale of wool and the fees 
paid by agriculturists, for holding 
the sheep on their lands before 
sowing, operations which run upto 
Rs. 'S a day. 

In the northern and western 
parts comprising of Jodhpur, Bi- 
kaner 'and parts of Jaipur Divi- 
sions, the farmers have to depend 
on vast tracts of land with very 
sparse vegetation for sustaining 
their sheep. In these parts the 
sheep are grazed continuously for 
two days, keeping them constantly 
on the move, the shepherd along 
with his sheep spending the nights 
in the open. On every third day, 
the sheep . are brought back to their 
villages for watering. ■ The she- 
pherd also replenishes his stock of 
profusions and refills his leather 
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water-pitcliei*. It is of special inte- 
rest to note that the sheep in these 
areas can live on grazing and only 
a few sips of water once in every 
forty-eight hours. The size of the 
-flocks varies from 200 to 5,000 in 
these areas. In addition to j)aying 
grazing fees either to the Govern- 
ment or zaminclars, the sheep far- 
mers here have to spend quite con- 
siderable sums of money for water- 
ing their stock. Lambing is usual- 
ly adjusted to occur in August- 
September when there will usually 
be tender green grass available for 
the ewes suckling their lambs, and 
for the grazing of lambs as well. 

A unique feature of sheep farm- 
ing in these areas is the large scale 
migration of sheep to river banks 
in Uttar Pradesh in north-east or 
in Bombay State in the south, 
about five to six hundred miles 
away, for about four to six months 
a year. Rainfall being very low 
and confined to two to three months 
in the year, there is not enough of 
vegetation round about the villages 
of farmers to sustain the sheep 
throughout the year. Hence they 
leave .their homes early in winter 
in groups of four or five families 
together with five to ten thousand 
sheep; in this they are helped by 
country-bred sheep dogs. On their 
way at nights, they halt on har- 
vested enclosures of land and inci- 
dentally earn' "some fees from the 
agriculturists for manuring their 
lands with sheep castings. After 
about three to four months %Yitk 
the onset of the summer monsoon, 
they return home. -This move is a 
characteristic feature of shee]:) 
farming in these parts. 

These sheep farmers are hardy ' 
and exiDerienced in tending to their 
flocks and their sheep are very 
well bred, highly uniform in con- 
firmation and type, as compared to 
the stationary sheep farmers and 
their stock in the eastern regions. 

SHEEP AND WOOL TRADE 

About seventeen to twenty-one 
million pounds of wool are shorn, 
collected and sold every year in the 
State. Sheep are shorn through- 
out the State by country-made 
band shears and the fleeces which 
are neither skirted nor graded are 
collected together and sold either 
by weight or by number of sheep 


sheared, Lu cither the ioeal general 
village merchant or an itinerant 
small wool merchant. After pass- 
ing through two or more hands, 
these stocks of raw wool reach big 
wool markets in. Pali or Bikaner 
in Rajasthan or Beawar in Ajmer 
State. In these markets they are 
cleaned, deburred, graded and 
blended according to the individual 
prescriptions of wool exporters, 
and pressed into bales of 320 lb. 
each. Smaller quantities of wool 
also reach wool markets at Pazilka, 
Panipat or Delhi in the north or 
Rajkot in the south-east. Most of 
these bales are then sent through 
exporting houses to Liverpool to 
be auctioned while some are sent 
to the United States, Canada or 
Australia. Considerable quantities 
of either raw wool or baled wool 
are also bought by mills, carpet 
manufacturers and hand spinners 
in India. The wool is exported 
under various trade names. 

Rajasthan exported sixteen and 
a half million pounds of wool in 
1950-51 and twelve and a half mil- 
lion pounds in 1951-52. It is ex- 
pected that the figure for 1952-53 
would be about 25 million pounds, 
nearly double of that of the pre- 
vious year. This is presumed to be 
due to the disposal of accumulated 
. stocks because of favourable mar- 
keting conditions, better prices and 
greater demand for Indian wool at 
Liverpool rather than to an in- 
crease in production. Added to 
internal consumption for meat 
which is estimated at about 15 
lakhs, four lakhs of sheep, were 
exported annually during the last 
three years from the State to feed 
the slaughter houses in Uttar Pra- 
desh, Delhi and Bombay States. 
The totaLwalue of sheep and wool 
exported from this State is esti- 
mated to be nearly fiA'C crores of 
rupees. 

FUTURE OP SHEEP FARMNG IN 

THE STATE 

As more and more land is being 
claimed for cultivation with the 
extension of irrigation facilities, 
sheep are slowly being driven out 
into semi-desert areas. However, 
with the improvement in the ma- 
nagement of grazing areas and the 
effective control of the expansion 
of the desert as planned by the 
Forest Department, carrying capa- 
city of land can be increased. The 


introdLietion of land reforms and 
levying of grazing fees on an equi- 
table and long term basis and bet- 
ter faeilitie.s for watering of sheep, 
will no doubt ensure stability of 
the sheep farming industry. Bet- 
ter management, t>reyentive mea- 
sures against contagious diseases 
and more efficient and economic 
methods of wool collection and 
marketing will also go far towards 
increasing the production of wool 
and making it more profitable. The 
market value of the mutton and 
wool will have a direct bearing , on 
the future of sheep farming. While 
there is a stead^^ market for mut- 
ton witliiii the country, the major 
portion of the wool is shipped to 
foreign markets for disposal. 
There is a growing fear that aidi- 
ficial fibres may eventually dis- 
place wool or render it secondary 
in importance. Fibres like viscose, 
Fibro and Fibro-lane are being 
increasingly used in the manufac- 
ture of carpets abroad especially 
in the United States. However, 
there has been no sign of the slack- 
ening of the demand for our wools 
from the main markets abroad. 



A REFERENCE TO 
TRANSPLANTATION OF PADDY 

[Conid. from ]page 25) 

offered them. The simile here is 
appropriate both as regards time 
and place. The paddy flourished 
in water and so did the Vangas, 
who were great navigators (Nausa- 
dhanah) and Raghu attacked them 
at a time when the jDaddies were 
probabty bent low on account of 
tlie weight of the corn/* 

In Raghuvamsa and other works 
of Kalidasa we read of many kinds 
of paddy sown, namely, Sali 
(Raghu iy.20), Kalama {ibid, IV, 
37) and Nivara I. 50; Sak, 

1. 13) besides various other grains 
— barley (hijaml^ura) (Raghu VII, 
27 ) , a kind of small sprouts of bar- 
ley (yavamkiira) {ibid, XIII, 49), 
Sugarcane (Raghu IV, 20) y tila 
(sesamum) (Sak. ’ P. 49) and 
saffron (Raghu IV, 67). These 
appear to have been extensively 
grown and harvested in India in 
the time of Kalidasa. 
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By S. K. BANNERJEE and A. L. MUKKERJEE 


YNTIL the partition ot the country a large 
I I number of Avater areas in tlie State of Tripura 
-- were alloAA^ed to go Avilcl Avitli rank vegetation 
and weeds, and tliey were not fully utilized for fisli 
culture, as tlie State’s requirements of fish used to 
be mostly met by imports from East Bengal. A feAV 
fish culturists also used to obtain their supply of 
fish seed from East Bengal. But Avitli the gradual 
decrease and subsequent stoppage of imports of fish 
and fish-seed from that source, greater attention is 
now being paid by the GoAmmment and the • fish 
farmers for utilizing larger Avater areas for fish cul- 
ture. These AA^aters, if i*eclaimed and developed, aauU 
not only meet the demands in the State, but can also 
supply the needs of the neighbouring areas. In vicAA^ 
of . the difficulty of importing fish-seed, it is equally 
necessary to locate fish-seed sources in the State. 

Eudrasagar Lake, the largest Avater area in the 
State, has been declared as a L^eseiwe’. This lake 
has a AA^ater expanse of 2,720 acres and is situated 
32 miles south of the Capital, Agartala. In A\nnter, 
about 600 acres of land on the adjoining areas become 
available for Boropaddy cultivation. This area has 
been handed 0 Am‘ to the Refugee Fishermen Co- 
operath^e Society having 600 refugee fishermen 
families as its members. Considerable progress has 
been made both in rehabilitation and fishery develop- 
ment. In addition to building their houses, im- 
proAung the AA'ater areas and cultivating the paddy 
fields, these fishermen sold fish AA^orth Es. 44,453-10-0 
at the end of the first year. During this period they 
delivered to the GoA^ernnient procurement agency 
606 md. of paddy A^oluntarily, after keeping sufficient 
quantity to meet their own requirements. In 1951-52, 
50,000 fry and fingerlings reared in the nursery 
tanks Avere introduced into the lake. In 1952-53, it 
AA’as further stocked Avitli seven lakh carp fry. The 
sale of fish caught from the lake realised a sum of 
Es. 44,614-7-9. With ' the construction of a sluice 
gate in the channel connecting the lake Avith .the 
Gumati, construction of a feAv more iiursery and 
]’earing tanks and a safe embankment, it is estimated 
to raise the production from this lake to about 2.3 
tons of fish per day. 

The large number of big tanks or digliis in 
Udaipur, former capital of the State, whieh are 
choked up AAuth AA^eeds, can also be converted into 
productwe areas after eradication of Aveeds. It has 
been proposed to take 100 acres of such AA’ater areas 
to serve as demonstration farms for creating interest 
in fish, farming amongst the local people.' Three 
tanks, Jaganath - Dighi, Bejo}’' Sagar and Amarsagai\ 
covering an area of 100 acres, have been settled for' 
ten years on an annual lease of Es. 1,000 AAuth a 
private company called' the Tripura Fisheries and 
Industries Ltd. One tank AA^as cleared of AA’eeds b}" 
the company in 1949-50 at a cost of Es. 24,000. So 
far, fish AA'orth Es. 18,000 has been takeii out from 
this tank. The other tAvo tanks were cleared by the 
company on the basis of 2/3 and 1/3 shares of 
catches. The monthly income from these tanks has 
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becji estimated to be about Es. 2,500. 

It has been proiDOsed- to bring under culture 
similar AA'ater areas either by the Fisheries Depart- 
ment or by leasing tliem out to private fish farmers. 
It is also proposed to establish carp fiy distribution 
centres at Eudrasagar and Udaiiuu* areas, besides 
the one at Agartala, in order to meet tlie demands 
of fisli farmers. 


COW-DUNG GAS PLANTS 

{Conid. from page 18) 

coAA’-dung slurry passes through them all and gets 
eompletel}^ digested. The gas produced in each drum 
is led into a- common pipe, which is connected to a 
gas-liolder, also made of- crude-oil drums one iiwerted 
into another. 

To come back again to the starting place where 
all this development had its origin in 1939, Vva. the 
Indian Agricultural Eesearch Institute, Ncaa’ Delhi, 
this Institute has recently set up a large-sized gas 
plant, Avhich can produce about 400 to 500 cu. ft. 
of gas per day. The object of this new plant is 
mainly experimental;, to examine more full}’' the 
scientific principles underlying the process, AAuth a 
view to (a) finding out better conditions and isolat- 
ing better strains of bacteria AAliich AA^ould yield a 
higher production of gas than is obtained in the 
existing plants; (b) devising suitable methods for 
utilizing other types of refuse inaterial besides coav- 
dung, e.g. A^egetable litter, Avaste straAv, Aveeds, ’bliusa, 
etc.; and (c) examinijig the quality of manure pro- 
duced by the process aiid its crop producing A^alue. 
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SEASONAL PESTS QF CROPS n 

Besides cane, Pyrilla has been i! 
observed to feed and thrive on ! 
many other crops like wheat, bar- j 
ley, oats, chari, maize, bajra, hunf ]^ 
and ail sorts of grasses. It is most- j 
ly on these alternate hosts that the 
overwintering ge n eration of nyin- j 
iShs develops into adults 3nJ dxe-ah«ii 
sence of any cane crop during ji 
February and March. During jj 
April and Ma}' when tiie planted jj 
canes have grown to some height, jj 
they migrate to these canes. Both ;| 
the adults and the nymphs in their j 
thousands cause damage to the cane 
by sucking the leaves of 
their sap from their inider- ; 
surface. At times of serious out- j; 
breaks of the pest the attacked Ij 
leaves look whitish from the under- | 
surface and thej" gradually become j 
pale and wilted due to constant | 
and continuous draining of sap by j 
millions of Pyrilla and their pro- j 
geny, young and old. The growth | 
of the plants is arrested to a great j| 
extent. Besides, the pest also exu- [i 
des a sweet transparent liquid |] 
laiown as the ^ honey dew’, a very [| 
suitable medium for the germina- [j 
tion and growth of speeis of black jj 
fungus, Ca^(^ 2 xodmm, This com- || 
pletes the^^^struction of the plants 1 1 
begun earlier by the leaf-hoppers. |l 
The crop that survives this double jj 
attack is rather poor, both in qua- ji 
lity as well as quantity. Pyrilla ij 
has been observed to prefer broad- i| 
leaved succulent varieties of ji 
cane to thin-leaved varieties. ;j 
Excess of nitrogenous manure to jj 
cane results in the production of |! 
more succulent leafy matter which ! 
invites the pest in larger numbers ; 
and results in very severe damage j 
to the crop. | 

HOW THE PEST iVIHLTEPLIES 1 

The adults mate soon after emer- j 
gence. Mating takes place gene- | 
rally during _ day tim e. In an j 
infested field it is a very common j! 
sight to see several couples in !;! 
copulation. The pre-oviposition jj 
period varies from a few hours to Ij 
a. few days depending upon thell^ 
weather conditions. Eggs are laid jj 
invariably on the .undersurface of li 
the sugarcane leaves. During || 
years of serious outbreak, however, li 
they are laid in any part of the ! 
plant and may even be Taid on j 
weeds and grasses on the bunds of ' 
sugarcane fields and on , wayside I 
trees nearby. Prom October on- [j 
wards eggs are laid more in diw | 


- - - [Oontd, from pagti V) 

leaf -sheaths where there is both 
warmth and shelter. Very few 
eggs are laid on exposed leaves 
during these winter months. Tlie 
number of eggs laid by a single 
female depends on the season. 
More eggs a re laid by one female 
during May and October, the 
number benm about AUU ." A fe- 
female lays a total of .fiOIl—eggs, 
during^ h er life- timje. Eggs are laid 
in clusters of 20 to 50^ Each clus- 
ter measures 30 to 48 mm. in 
length and 6 to 10 mm. in breadth 
and comprises of 2 to 3 longitudi- 
nal rows. 

As soon as tlie eggs have been 
laid the female deposits on them 
some cretaceous white thready 
material from her anal pad s which 
affords protection, both” against 
enemies and unfavourable weather. 
When freshly laid the eggs are of 
greenish-grey or pale white to 
light bluish colour. Each egg 
is cylindrical in shape and round- 
ed at both ends and measures 1.0 
mm. long and 0.5 mm. broad. The 
eggs hatch in about seven to ten 
days, during the summer monthsr 
The ineubation period extends 
even to a month during the winter 
months. The nymphs on hatching 
remain congregated together near 
the egg-mass for about a couple 
of hours after w^hich they become 
active and then jump from leaf to 
leaf. The newly hatched njonphs 
are milky white in colour and have 
two characteristic anal filaments. 
The}^ generally feed on the lower 
surface of the leaves near the mid- 
ribs and are very restless . The 
nymphs pass through five 'stages of 
growth and the total nymphal 
period occupies from one to two 
months during Anril to Snule mber 
ancl as many as five months during 
the colder weather. The adults are 
fairly long lived, the maximum 
longevity being six months with 
an average of about me anct a half 
months. The females live lo nger- 
than u the mal^ except during 
smhmei * when they die soon after 
oyHiiisition. The total life-cycle 
from egg to adult stage occupies 
about two monthly rlmdnQ; — 

•Tune and four and a half months 
during the winter month s. Prom 
May to Decembei^ all stages of the 
pest are met with in the sugarcane 
fields. Eggs laid in November- 
Deceinber hatch out in January 
and from January to March the 
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pest is present in tlie field mostly 
in the nymphal stages. These 
n^Tiiphs become adults by the end 
of March .whence oyi|)osition 
begins and the life-cycle is started 
' afresh. There are at least three to 
five generations in a year depend- 
ing on^ the climatic conditions of 
the region. 

CONTROL MRASUREvS 

‘ In no other pest, perhaps, nature 
plays such an effective role to 
keep down the population of the 
pest as in the case of Pyrilla. 
There are a number of natural 
enemies that attack the pest in the 
egg stage, in the nymphal stage 
and even in the adult stage. This 
is a fine example where a sequence 
or chain of natural enemies attacks 
the same pest in the different 
stages of its growth and develop- 
ment. The eggs of Pyrilla are 
parasitized by a number o f chalcid. 
parasitesv Unfortunately, raanj^ of 
tlT^seHtlfat sometimes effect as much 
as 90 per cent parasitism, appear 
rather late in the season. From 
October onwards Pyrilla starts 
laying eggs in leaf-sheaths and ob- 
servations and research work car- 
ried out at the I.A.R.I. show that 
the parasitization of egg-masses in 
the leaf -sheaths is not so high as 
in the case of the exposed egg- 
masses laid on leaves from July to 
September. The nymphs are at- 
tacked by two Dryinid parasites 


and the adults are attacked by an 
endo-parasite popularly known as 
^Stylngs’. It may, however, be 
"^pipEasrsed -that but for the activi- 
ties of these parasites the problem 
of Pyrilla control would have been 
far more serious than what it is 
today. Experiments carried out at 
the I.A.R.I. for a number of years 
by collecting and conserving egg*- 
masses in suitable wire-gauze cages, 
through which the parasites can 
emerge out lout not the newly hat- 
ched Pyrilla nymphs, have given 
encouraging results in the control 
of Pyrilla to some extent. In these 
conservation experiments the para- 
site population in the field is in- 
creased in relation to the pest 
population, and so a measure of 
successful control of the pest is 
achieved. Similar results have 
been obtained in Bihar and the 
conservation of the eggs has proved 
beneficial in both increasing the 
percentage of parasitisation and 
reducing the number of egg-mass- 
es besides, of course, increasing 
the yield. In small holdings as well 
as in larger areas Avhere a sudden 
increase in the^ population of the 
pest is observed, the following con- 
trol measures may be adopted on 
a field scale: 

(1) Pyrilla, egg masses which are 
conspicuous against the green 
background of the leaves, may 
be collected every Aveek and 
destroyerl. Destruction of the 


eggs early in the season will 
definitely bring about a reduc- 
tion in population later in the 
season. 

(2) The adults and nymphs may 
be collected with the help of 
large hand-nets and killed by 
throwing in kerosinized water. 

(3) Spraying may be carried out 
vdth 0.25 per cent BHC or 
DDT (Avater suspension) at 
the rate of 50-60 gallons per' 
acre, in the pre-monsoon and' 
100 gallons per acre, in the 
post-monsoon periods. To . 
avoid the destruction of the 
beneficial parasites and ensure 
an effective measure of con- 
trol of the pest, it is recom- 
mended that the sprayings 
should be carried out in the 
pre-monsoon period Avhen the 
parasite population in the field 
is negligible. Spraying Avith 
these insecticides should be 
done Avith great caution and 
under expert supervision. 

(4) Dusting may be done with 
4-5 per cent BHC at the rate 
of 20 and 30 lb. per acre in 
the pre and post-monsoon 
periods, respectively, Avith 
great caution and under ex- 
pert superAusion. 

In both (3) and (4) above 
great care should be taken that tlie 
beneficial parasites are not des- 
troyed. 
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APPROACHES TO COMMUNITY DEVELOP- 
MENT. Edited by Phillips Riiopp with a 
foreword by S. Radhakrishnan; published 
by W. Van Hoeve Ltd,, The Hague, Ban- 
dung; pp. xvi 4- 352, price sh. 20. 

A symposium introductory to problems and 
methods of village welfare in underdeveloped 
areas. Conceived as it is as a general introduc- 
tion to the social reality in which welfare pro- 
jects at the village level must be undertaken, it 
may be of interest to field workers and adminis- 
trators, students and laymen. 

GOOD FARM CROPS by A. W. Oldershaw 
GOOD CONTROL OF INSECT PESTS by S. G. 

Jary^ I 

GOOD FARMING BY MACHINE by H. J. Hine 
Three further volumes in the simiDle lan- 
guage, 'Teach Yourself Farming’ series of books 
published by Hodder and Stoughton for the 
English Universities Press, Ltd., London, are 
priced Rs. 4-14 each. Amply illustrated. These 
are available in India from M/s. Orient" Long- 
mans Ltd., Nicol Rd., Ballard Estate, Bombay 1. 

MAN OF THE MONTH {Contd, from page 6) 

The balance will be spent on some charitable 
purpose’’. 

The second question related t‘o his son. ''Now 
that your boy is an I.A.S. officer, will yon give np 
work in yonr fields?” 

The eyes flashed hidden fire; "Never” was the 
decisive answer. "Let Babn Saheb become a big 
man in his field (of work) I shall be, in mine.” The 
old man glowed with the pride of possession of both, 
his son and his work, but if ever there came a time 
for him to make a choice between the two, there was 
little doubt of what he would do. Only death could 
separate him from his land. This was the last reply 
he gave me. 


A NEW ECONOMIC TOWAR' 

(Contd. from page 19) 

As a fodder crop) it has been found to out-yield 
the Inmgu cliolam. It has also been found to be 
drought-resistant. As a g rain crop it has recorded 
50 per cent higher yieici of grain in the Madurai 
tract. It-has spread over more than l,000‘*“acfes- 
within two years, of its release, and- is ' expected to 
completely replace the Inmgli cliolam in ten years’ 
time. 

As an irrigated crop it has been found to come 
up well when grown during the raonths of June, 
July, August and September recording acre yields of 
3,000 lb. of grain and 15,000 lb. of dry straw grow- 
ing to a height of 12 feet. This new variety is a 
boon to tlie cultivators of the Madras State, and may 
have a future in the other States also. 



RUST-RESISTANT WHEAT VARIETIES 

{Continued from page 21) 

ihree places either to a smaller or greater degree. 
Types N.P. 710, N.P. 715, N.P. 760, N.P. 797 and 
N.P. 798 gave definitely higher yields, the yield 
figures varying between 17 to 23 md. per acre at 
Junagadh, whereas the local red yielded only 6 md., 
its average yield during the rust-free year being 
10-12 md. How'ever, from the study of seeds, it was 
apparent that the seeds of all the N.P. types were 
affected by rust, percentage of attack ranging from 
10 to 54, except in the cases of N.P. 720 and N.P. 781 
which, .alongwith the local red, had cent per cent 
rust-affected seeds. A laboratory study of ear cha- 
racters at Botany Division, Indian Agricultural 
Research Institute, New Delhi, showss that varieties 
N.P. 797 and N.P. 798 have very bold grains. These 
twn types are practically awmless and also early 
maturing than the local red, thus saving one irriga- 
tion. All the other N.P. types have practically the 
same maturity period as the local red. It may also 
be added that the N.P. wheat fetches better price in 
the market than the local red, because it gives good 
quality atta of w'hite colour. 

Thus the farmers in Saurashtra can choose an 
awned variety from among N.P. 710, N.P. 715, and 
N.P. 760, and an awnless ^yariety from among 
N.P. 797 and N.P. 798. These varieties, give, higher 
yields than the local variety even during rust-free 
years,' have better quality grain, and escape the 
attack of nist. , ■ 
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Sometime back, to be precise in November 1952, an Agricultural Information Con- 
ference was called at Lucknow by the Indian Council of Agricultural Research. The Conference 
discussed the general agricultural information set-up in this country and stressed the need 
for establishing a net-work of information centres right from the Central headquarters to the 
village level. The Conference aroused great expectations among interested people and a plan 
was visualized to ensure a steady flow of useful technical information from the laboratory to 
the field. It was contemplated at that time that the information to be thus passed on should 
relate not only to agricultural and animal husbandry problems or subjects but also to other 
aspects of rural life. It was realised that while laboratories would be increasingly linked with 
the fields, the second line of communication connecting the fields with the laboratories was 
sadly missing. It was, therefore, felt imperative that this vital link should also be 
established . 


It must be aclniittecl that we are at present liv- 
ing in a world which is dail}^ seeing change of values 
and increasing importance being attached to hitherto 
neglected aspects of life and work. In face of this, 
preservation and continuance of useful established 
practices which cannot be challenged by improve- 
ment in scientific knowledge or technique seem to be 
essential. But even such accepted ways of agricul- . 
tural production, and much of the newer innovations 
which the farmer adopts vnll certainly throw out pro- 
blems which can possibly be solved with the help of 
^experts. The farmer in that case should not only be 
entitled to have useful technical information from 
laboratories passed on to him but also to send up any 
problem that confronts him in his day to day life to 
experts for research and solution! Th^ developmenf 
. of this line, however, will to a great extent depend on 
the initiative of the farmer himself. For, he alone 
Imows best the problems that confront him_ in the 
; field. But even then the technician should be recep- 
tive, his attitude encouraging, and his~approach ap- 
: pealing to the imagination of the farmer. Such a 
j stand will tend to create confidence in the farmer and- 
educate him to look' upon the experts not as distaiit 
aliens but as fellow human beings whose ..handsv.ax'e 
stretche^^ advice, help and seryiee. 



If this is accepted as the plan of how things are 
to be shaped in the sphere of agricultural information, 
it requires to be seen how far this conception has 
actually been adopted. If this has been adopted at 
all, it remains to_ be seen how far the plan of agricul- 
tural information set-up has really been executed. It 
must be admitted at the outset that this being almost 
a new venture in this country, the progress must ne- 
cessarily be slow. This has to be so, especially because 
the background against which this information ser- 
vice is to be conceived is much too crowded with estab- 
lished practices probably, in many cases, without any 
relation to scientific researcirand' progress. 

A meeting^ot the Central Agricultural Informa- 
tion Committee was held for the first time in Delhi 
in December 1953. In this Conference many items 
of work in the sphere of information service were dis- 
cussed. The Conference once again emphasized that 
the progress will not be ensured only by stressing 
the work at the Centre or at the State headquarters. 
A uniform plan of work should be developed which 
should reach right down to the village level. This is 
a leadan the right direction in view of the fact that 
it is in' the villages that the unit of agricultural opera- 
tions . is situated and any plan of work, which, in its 
zeal of going ahead, leaves the rural areas behind in 
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its organizational set-np and bestows undue attention 
on certain selected and specific focal points, is bound 
to be misleading and fail miserably. 


As decided by the Agricultural Information Con- 
ference at Lucknow, the Indian Council of Agricul- 
tural Research was made responsible for implement- 
ing the recommendations adopted therein. As a test 
case the Council planned a programme of informa- 
tional work publicising the Japanese method of paddy 
cultivation. The programme was planned out from 
the Centre. But the entire agricultural set-up of the 
country was taken into consideration before it was 
finally adopted and taken down to the State head- 
quarters, districts, iehsiU and ultimately to the vil- 
lages. A large amount of literature was specially 
prepared on the subject giving practical instructions 
on the technique of the Japanese method of paddy 
cultivation. These were sent out to various loarts of 
the country where they were translated into regional 
languages so that even farmers with only limited abi- 
lity to read could follow the hints given therein. It 
may be worth while to mention in this connection 
that the language used in the preparation of this 
literature was of the simplest kind and gave the in- 
structions in^ as direct a manner as possible so that | 
the reader might not misunderstand the meaning and 
significance of the instructions. Not only the vnutten 
literature but also posters, film strips, flannelgraphs 
and other visual aids were taken recourse to for this 
programme of ^ countrywide publicity. The results 
achieved were indeed very encouraging and from the 
large number of acres put under the Japanese method 
of paddy production, it could be safely stated that 
the programme was a very successful one. The con- 
clusion, therefore, appears irresistible that such other 
programmes, if planned on a eountry^vide basis, are 
likely to yield equally successful results. 


As an integral part of the agricultural informa- 
tion set-up. Information Committees have already 
been established in a number of A, B and C States in 
addition to the one at the Centre. Information pro- 
grammes require rapid production of necessary lite- 
rature : as such it is imperative that provision should 
be made at the Centre as well as._at the State head- 
qiiarters for the production of this essential pre- 
requisite. In view of this, it has been decided to help 
many of the States with suitable facilities for the | 
production of requisite material which could be useful 
to the farmers in their day to day operations during 
the cropping seasons. 


The information work- as envisaged' at 'the- Luck- 
now Conference will inevitably be slow to take shape. 
This is a vast country with different agro-climatologi- 
cal regions. Thus a great variety of problems is 
likely to crop up. The nature of information to be 
passed on will vary not only wjth particular problems 
confronted with or with climatological regions but. 
also with the receptive capacity of groups of farmers 
or an individual in a selected area. The experience 
gained in the working of a programme will go a long. | 
way to modify it if necessary, in order to adapt or 


{Oontd, on page 30) 


In every Pest Problem- 
whether on your Crops or 
in your Codowns- 

letTNIS MAN help you; 



GUESAROL 550j 50% DDT water weccable Powder forming 
a stable suspension on the addition of water; recommended 
against a wide range of important crop pests. 

GUESAROL DUSTS: Ready-for-use Dusts containing 3 to 10% 
DDT, recommended against crop pests under conditions of 
water scarcity. 

GEIGY 33: 10% DDT ready-for-use Dust for the preservation 
of stored produce from insect pests. 

GEIGY 33A-5: 5% DDT ready-for-use Dust for the protection 
of stored potatoes. 

GEIGY MANGO SPRAY: A wettable dual-purpose powder 
containing DDT and Sulphur in an optimum combination for 
the control of Mango Hoppers and. Mango Mildew. 

HEXIDOLE 805: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 0.65%). Recommended against a 
variety of crop pests. . 

HEXIDOLE 810; Ready-for-use Dust containing Technical 
BHC (gamma isomer content 1.35%) recommended against 
locustS) grasshoppers and other important pests. 

HEXIDOLE^950: Water Wettable Powder containing Tech- 
nical BHC (gamma isomer content 6.5%). Recommended on 
dilution with water against several species of crop pests. 



For further particulars please write to: 


GEIGY INSECTICIDES LIMITED 


NEVILLE HOUSE - NICOL ROAD 
BALLARD ESTATE - BOMBAY I 

(All'lndia except Bengal. Bihar. Assam and Orlssi) 


GLADSTONE LYALL & GO. LTD. 


4, FAIRLIE PLACE - CALCUTTA 1 

(Bengal. Bihar, Assam and Orissa) 
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Shri Gaikwad has three sons; two are graduates, one in 
agriculture and the other in mathematics. The youngest, 
Ramrao, a student of the Intermediate class, helps his 
father to manage the farm 

For, Shri Jayaram Krislinarao Gaikwad, the 
winner of the first prize in the kliarif crop coinpeth 
tion for tajra held at the State level in Bombay Avho 
produced 4,578 lb. on an acre, belongs to village Ojhar 
All the Nasih district. I had the good fortune of meet- 
ing this enterprising farmer last September, for his 
fame had travelled beyond the confines of his small 
village, which lies about 12 miles from Nasik town on 
the metalled Bonibay-Agra Eoad. 

Accompanied by Shri Phadtare, the Agricultural 
Officer of the district, I met Shri Jayaram Gaikwad 
at his spacious village house, vffiich stood out from the 
rest of its surroundings by its cleanliness and sense 
of permanence. That was also the impression I got 
■ of the man, as we talked cpiietly over a cup of tea. 
His was an orderly mind, which tlirough years of ex- 
perience of agriculture, had come to tlie conclusion 
that there was stability in the land. ' 

Pifty-nine-year old Jayaram seemed to me taci- 
turn by nature. No waste-of Avords in his speech ; his 
ansAvers often in monosyllables Avere brief and to the 
point. He spoke to me in English but Avhen he Avant- 
ed to diuA^e home a point, Jie fell back, on his natiAT 
Marcithi. His family, lie told me, Avere professional 
agriculturists, and he had about 80 acres, half of 
Ayhich Avere under hajra last Icliarif. He also grcAv 
onions, sngareane, ATgcthbles and Avheat, 

A view of Jayaram’s “bajra” crop which stands nearly 
eight feet high 


METHODS USED 

Prom the large area Avhich Shri GaikAvad put 
tinder 'bajra^ I gathered that he had concentrated 
much of his efforts on this crop. I asked him the 
secret of his outstanding success. 

‘^The use of improved seed, proper tillage, plenty 
of manure, and adequate and timely irrigation’^, he 
replied. 

This Avas not enough for me. I Avanted more 
information, fuller details. Bit by bit, through the 
assistance of the Agricultural Officer, I Avas able to 
piece the folloAving storj^ 

The soil on Avhich the hajra crop was raised Avas 
of the medium black type. Onions had been raised on 
it earlier for AAdiich the land had been heavily manur- 
ed. After the onion harvest, the land had been har- 
rowed three times. Bajra seed of the Akola variety 
was soAAUi at the rate of 14 clihataks a n acre, Avith a 
seed-drill in mid-July, the space betAveen tAvo furroAvs 
being about nine inches. 

Before the land AA-as soAvn, the folloAving doses of 
manure Avere applied in it : four maunds of manure 
mixture, 2 cAvt. of ammonium sulphate and 5 md. 
10 sr. of cake-meal. The germination of the crop was 
excellent. 

Prom the time of sowing till almost harvest, at 
intervals of tAvo weeks, Aveeds Avere removed. -The 
crop AA-as intercultured three times,- .the : first time ' 
three weeks aifter its soAAung, then at an interyal of 
a week each time. ...... 

To make up for the deficiency in rainfall, Shri 
Jayaram used well-irrigation. ..' .When the crop AA^as 
four Aveeks old, it was manured heaAuly -again. The 
manures used AA^ere: four maunds each of ammonium 
sulphate and groundnut cake, eight pounds of borax, 
six pounds of manganese and four pounds of copper 
sulphate. I Avas told by the agricultural experts that 
the use of the last three items had greatly helped in 
the production of a bumper crop. When it AA-as har- 
ATsted in the first Aveek of October last year, it stood 
oA^er eight feet high. The standing crop this year 
too had already reached a magnificent height AAdien 
I saAv it. The determination of Shri GaikAvad to com- 
pete for the all-India first prize in hajra during the 
1953-54 kharifj I realised, AA-as no Avishful thinking. 
He has alreaclA- IcAA-ered the last all-India prize aaIu- ■ 

4 view of the Bana Ganga river which skirts Jayaram?s 
estate and i)rovides irrigation 
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llel*^s record in bajra by over 2,250 lb. an acre. This 
Nasik farmer needs watching, for ‘Rao Salieb’ as 
lie is affectionately called, is known all over the dis- 
trict as the 'most progressive’ cultivator. 

PROFIT AND LOSS 

I have always been interested in the economics of 
such high yields. I pursued the same line of enquiry 
with my host of the evening, as we were leaving his 
fields. The total cost of cultivation of the one-acre 
plot entered for the competition, he told me, came 
to about Rs. 400. 

"And the income?” I asked. 

"The grain was sold at an average rate of Rs. 20 
per maund and 300 bundles of fodder fetched about 
;Rs. 150”, he replied. 

I made a quick calculation, which showed that 
Shri Jayaram had made a net profit of about Rs. 870 
per acre. 

I was curious to know some more details of the 
cost of cultivation. Sensing what I was after, Shri 
Phadtare of the State Agricultural Department slip- 
ped a sheet of paper into my hand. It revealed that 
the cost of seed and its sowing came to about Rs. 5-12 
for the acre, while the cost of manures and their appli- 
cation was Rs. 253 ! That I suppose was Shri Gaik- 
wad’s 'open sesame’ to fame. This was confirmed 
by this farmer’s repl}^ to my parting question : "What 
assistance should the Government give to help culti- 
vators raise their production yields?” 

liis reply was: "More bandharas, inore Avells and 
tanks, and a sufficient supply of manures in time.” 
ITe talked from experience and he should know. 

OMISSION 

The name of the author of the article entitled “Sheej) 
Farming in Rajasthan” published in the December 195:J 
issue of Indian Farming has been inadvertently left out. 
The author of this^ article is Shri N. L. Narayan, Sheep 
and AVool Improvement Department, Rajasthan 




ANNOUNCEMENT 

The Indian Dairy Science Association 
has organized an Essay Contest open to 
all bona fide-students of dairy, agricul- 
tnral7Weterinary and other educational 
institutions and research institutes. The 
subject of the Essay is “Application of 
Refrigeration in Improving the Dairy 
Trade in India”. Further particulars 
about the Contest can be obtained from 
the Hon. Secretaries, Indian Dairy 
Science Association, Hosur Road, 
Bangalore-1. 




H. C. MALIK, 

Economic Botanist (Fodder), Sirsa 










ATS make an excellent forage croj) for those 
I'Ggions where the spring is cool and moists and 
the soil is deep and well-snpplied. with mois- 
tnr^bn t like wheat, they can be adapted to varyin g 
' soiT^id climatic conditions and fit admirably w ell 
into the regular rotation system s. They are, how- 
ever, raised primarily at places where moisture is in- 
sufficient for berseem production.'^ 

A number of oat varieties, viz. early. mOrlimn 
and l ate-matnrin g, have been developed at the Fod- 
der Research Station, Sirsa , Punjab, all of which 
supply highly nutritions and sustaining forageVEarly 
varieties provide green forage in February, mediums 
in March and the late ones upto the end of Axiril. Late 
varieties may even remain green for a much longer 
period under favourable conditions. As there were 
wide differences in their ;^delds studies regarding their 
response to fertilizer treatments with a view to en- 
hancing their forage production were considered ne- 
cessary. 

Five varieties approved by. the Department of 
Agriculture, Punjab, viz. Brunker 1 0 and Weston 11 


from among the early-maturing, Fulgham 15 from 
the medium-maturing and FOSI/29 and .Algerian 
19 from among the late-maturing varieties were com- 
pared in. regular comjDlex exxDeriments for a iDeriod 
of three years from 1950-51 to 1952-53 with a view 
to studying their response to different fertilizer treat- 
ments, viz. farmyard manure 15 tons per ac re, 40 lb. 
nitrogen in ammonium sulphate and their combina- 
tion on 50 : 50 basis. 

Farmyard manure was applied about one month 
ahead of sowing in order to enable it to become avail- 
able to the plants and ammonium sulphate was broad- 
cast with the first irrigatioii given to the crop. ^The 
crops were sown in the fourth week of NoA^ember. 
They exhibited quite good growth and Avere harA^est- 
ed at the full bloom staged 

It Avas obserA^ed that the highest forage yields 
were obtained from the crop to A\ffiich .mixture of 
farmyard manure and ammonium sulphate Avas ap- 
plied, the next fertilizers in order of efficiency being 
ammonium sulphate and farmyard manure. 

{Contd, on page 28) 
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BAGRADA CRtJCIPBRAItUM KIRK 

^ 4. An egg chistei’ 

An infested mustard plant , . =i \ voung nymph 

A radish leaf that has been partially dania^e ' • - half-grown nymph 

A mustard seedling that has been seriously b. A nan g 


nhoiit to die 


Thfi adult hue 




By E. S. NARAYANAN. 

Indian Agricultural Research Institute, 
New Delhi 


T hough the orders to 

which the beetles and the 
moths belong contain many 
serious pests of world-wide im- 
portance, they have not gained 
the same notoriety as the smaller 
but mig^hty group of insects to 
which more than ten thousand 
species of bugs belong. The simple 
reason is that beetles and moths 
are not so loaths ome as^ the bugs, 
nor do the}^ emit that HuorribLa 

stenc h t hat is characteristic of 

many members of tlie bug famih ^ 
Some species of bugs drink human 
blood after the fashion of jvam- 
l lires a nd leeches and are some- 
times carriers of agonising 
diseases fatal to man. These cha- 
racteristics have made the bugs re- 
pulsive and loathsome. The family 
contains a number of serious pests 
of agricultural crops and orchard 
trees. One of the characteristics of 
these pests is their terrific rate of 
re productio n. It is this hig'h pro- 
TiBcacy Hlanhakes them such de- 
vastating pests. Huxley has shown 
that if all the ten broods of one 
aphis developed into adults with- 
out suffering any mortality, the 
progeny of ' the last brood would 
Aveigh more than five hiindred mil- 
lion Avell built men. In the fol- 
lowing pages^ the biology and con- 
trol of Bagrcida cruciferarum, 
popularly known^as the painted 
bug, a pest of cruciferous crops, 
is described in some detail. 

Bagrada cruciferarum is a 
small- bug of pretty Wack and 
orange colour that drains the life 
'f ronr the- cruciferous plants by 
sucking their sap in its greedy sto- 
mach. Though they are found in 
the field almost every year, in cer- 
tain years they occur in an epide- 
mic form and the damage caused 
by them is oftentimes very serious. 
The young plants that are attack- 
ed Avilt- and die and so resoAving 
of the crop becomes a necessity^ 
Later in the season Avlieii mustard, 
I’adish, cauliflower, etc. have groAvn 
and dcAulopecl into larger plants, 
thousands of these 'bugs cluster 


over the leaA^es and pods draining 
aAvay their life-juice. The seed 
crops are particularly heavily in- 
fested and as a result of this 
attack both their quality andjquan-^ 
tity are severely affhcted] The 
pest also thrives Avell on Heliotro- 
pium sp. a Aveed that groAA'S Avildly 
in the field amidst the cruciferous 
plants. The pest has also been 
reported attacldng coffee, paddy, ^ 
indigo and sugarcane in certain 
areas in the Indian Union, but 
there can be little doubt that these 
are only exceptional eases. When 
their population in any kitchen 
garden is high, they have also been 
observed to get on to some 
neighbouring ornamental plants 
shoAving thereby the ^olypha- 
g ous ha b.it-,mf the bug. The 
pest has been recorded on cruci- 
ferous plants throughout the In- 
dian Union. Outside India it has 
been reported from Ceylon, Burma, 
Kenya, Bagdad and East Africa. 
Usually the damage is more serious 
on older plants. 

IT MULTIPLIES VERY RAPIDLY 

The adults begin to mate Avith- 
in tAVO to six days after einer- 
""geiice: It is a very common sight 
in the field to see several pairs 
mating. This is true not only of 
this bug but many of the bugs 
that are pests of agricultural 
crops. The preUViJiasitm^^^ 

Auries from one to Iavo weeks. 
Eggs are laidTTaily more than once 
tilVthe female is about to die. So 
Ave see thar the prolificacy of the 
pest is very great and it is this 
rapid rate of reproduction and the 
increase of the progeny in geome- 
trical progression that makes this 
pest in certain years, so devastat- 
ing. Eggs are usually laid in loose 
sofl aU^depth 'of aboiit' iim near 
ant hills, termite nests oiy.eyeii rat 
'burroAVS. Occasionally, eggs are 
also laid on leaves, stem and the 
inflorescence of plants iii Avhich 
case they are firmly glued, on to 
the plant surface by means of a 
sticky secretion, The bug lays 


eggs singly or in clusters number- 
ing a dozen or more. The number 
is particularly high when the eggs 
are laid in the soil and as many 
as 75 eggs liaAT been counted at 
one laying. A female has been 
observed to lay on an average 15 
to 20 eggs a day and a maximum 
of 230 eggs in her life-time. 

The eggs are pale yelloAV . in 
colour Avhen freshly laid and turn 
pinkish j ust b ef or e liatchi n g. E ach 
egg is OAul in shape and measures 
about 1 mm. long and 0.5 mm. 
broad. The eggs hatch in about 
tAVO to fiA^e days. The tiny bugs 
groAV rapidly and after passing 
througli five successive stages of 
groAvth develop into Avinged adults. 
The freshly hatched nymphs are 
bright orange in colour AAuth bright 
red eyes and measure about 1.2 
mm. long and 0..9 mm. broad. The 
fifth stage nymph is about 4.5 mm. 
long and 3 to 3.2 mm. broad. The 
adult has a black body Avith orange 
or broAAuiish spots. The total nym- 
ph al period occupies from three 
to three and a half Aveeks. The 
life-cycle is completed in about 22 
days in the case of males and 25 
days in the ease of females. The 
males live a little longer than the 
females, the average longeAuty of 
the former being 18 days and that 
of the latter 16 days. The adults 
first appear in the field about the 
middle of October and as they lay 
eggs at short inteiwals a ATry large 
number of these bugs in all stages 
is soon found infesting the various 
cruciferous plants. The actiAuty 
of the pest gradually sIoavs doAvn 
by Marcli AAdien most of the cruci- 
ferous plants are harvested, and 
for some time a large number of 
these are found congregating under 
heaps of harvested mustard and 
radish or other dry vegetation or 
cA^en compost. Iieaps that may be 
lying nearby. A fcAv adults sur- 
Auve during the heat of the sum- 
mer taking sheltei^ in crevices in 
bunds near irrigation channels. 

[Coyitd,. on page 27] 
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Various biological products in their respective 
containers and packings 


HE existing* agricultural set-up in India in 
relation to livestock represents a radical change 
over the old system. Livestock then meant a 
few animals belonging to the individual cultivator 
who kept them for plough and milk. But now in 
modern times when population has increased, dist- 
ances have been cut short by speedy transport, and 
increased movement of livestock and human popula- 
tion has been taking place, the problem of keeping 
livestock healthy has become complex. « There is keen 
competition between man and animal for food and 
in the long run animals suffer more. Undernourish- 
ment and unsuitable weather conditions cause many 

ChfMikiiig tlic Jabels of biological products stored 
iu the cold room 



diseases resulting in a heavy loss of animal life. At- 
home this loss causes great monetary set-back and’ 
abroad even our finest animals are not preferred for 
fear that they will spread cattle pests. As such, the 
problem of keeping animals health}^ with the use of 
veterinar}^ biological products has assumed import- . 
ance in the international field. There is an all-round 
effort to perfect and manufacture veterinary biologi- 
cal products to control animal diseases so that maxi- 
mum production in respect of work, wool, hides and 
skins, milk and meat on which human prosperity 
depends so much, may be attained. 

WHAT ANIMAL DISEASES MEAN TO MAN 

Man is concerned with this problem from two 
angles; first his own safety and, second, maximum 
production. Animal diseases affect him partly be- 
cause of much financial loss, but mainly because they 
are communicable. So far it is known that there are 
at least 55 different animal diseases caused by mi- 
crobes communicable to human beings. A mad dog 
is a potential danger to human life and so is the 
pustule or anthrax. Equine encephalomyelitis, some- 
time back, caused a heavy human mortality in U.S.A. 
In Western countries, tuberculosis-infected milk 
causes tuberculosis among a large number of children. 
In areas where abortion in animals is caused by germs, 
the danger for human beings contracting the infec- 
tion is great. 

Apart from this, the monetary loss due to these 
fliseases is very great. In India, the annual mortality 
in cattle due to rinderpest alone is about 2i lakhs. 
This amounts to a loss of nearly 2-| crores of rupees. 
Great loss is also caused by foot-and-mouth disease. 
In milch animals there is nearly fifty -per cent reduc- 
tion in the milk yield apart from chronic debility and 
unthriftiness caused by this disease. Estimates show 
that aFout one to five per cent of female animals har- 
bour germs of abortion and one out of seventeen 
animals becomes unfit for future procreation. 

NEED FOR CONTROL OF DISEASES 

There is^ an urgent necessity for thorough 
control of animal diseases in India, with special re- 
ference to an international programme of animal di- 
sease control. This is necessary because of migration 
of livestock from various parts of the world which 
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Conducting in 


icroscopic exaniinaiion (fore^-ouiul) 


may bring into a particular conntr}^ a disease not 
already prevalent. 

The work of animal disease control at first was 
restricted to treatment of individual animals. As sneli 
there appear in old records, descriptions of many 
medicines which were used for treatment. But later 
on it became an established fact that animals must 
be treated as herds and not individually. In other 
words, animals must be protected against diseases be- 
fore the diseases have chances to kill them. For this 
reason, biological products have become popular. 

, BIOLOGICAIi PRODUCTS AND THEIR 3XANUFACTURE 

Biological products in their vddest sense repre- 
sent a group of agents which when introduced in the 
bod}" afford protection against the germs to oppose 
: , which these agents have been manufactured.. These 

also include the extract of some germs which when 
injected into the body of diseased' animals cause re- 
action by which the disease can be diagnosed. These 
are known as diagnostic' agents and are used to detect 
tuberculosis, Johnes disease, glanders, etc. 

' Vaccines and sera are the most important among 

biological products. 

Vaccines represent killed, weakened or living 
microbes or germs which produce in the animal sys- 
tem antibodies which, in turn, give protection against 
I the disease. 

i. ■ Serum against a particular disease gives a short- 

,L term protection.. 

Vaccines and^sera against practically all import- 
ant diseases of animals are manufactured in India, the 
largest unit for their manufacture being located at 
the Indian Veterinary Eeseareh Institute, Izatnagar. 
There are smaller units in the various States also. 
The annual output of biological products at the Cen- 
tral Unit is more than fifty lakh doses. 

The work of manufacture of biological products 
is a highly complex one and requires utmost care. Ela- 
borate equipment for sterilization, processing of sera 
/ and vaccines, freeze-drying of vaccines into absolutely 

/ dry form and cold-storage facilities constitute a few 

-A many necessities of a modern manufacturing 

unit. 

|1 (Cmld. on page 29) 
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Checking ’qj” n of jnedia before using it for the 
manufacture of various vaccines 
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Kxaniining the sample of serum during the process 
of manufacture 
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By 

C. THAKAR and H. N. SINGH 

Central Sugarcane Research Station, 

Pusa (Bihar) 

N TLKALAMI (Ipomea hederacea Jacq) has be- 
come a menace to the sugarcane growers, caus- 
ing a loss of 20-25 per cent in the affected 

fields. 

It is one of the most troublesome Aveeds. It tAvines 
round the clumps and spraAAds in the field coA^ering 
four to fiA^e roAAAs of the crop. Sometimes, it covers 
the entire sugarcane field and blocks passages. The 
sugarcane clumps, as a result of heavy strain, bend 



The weed covering the top of the sugarcane plant which 
has bent down 


doAvn and give the appearance of a hedge. Thus the 
cane tops are damaged, stalks I'emain undeA^eloped and 
the yield is reduced. The Aveed becomes most 
ti‘oublesome at the time of harvesting. 

Nilkalami is an annual plant and develops only 
from seeds. The fresh fruits are used as vegetables 
and the seeds as a purgative. 

A comparison of the affected and unaffected 
sugarcane clumps indicates that the height and the 


The sugarcane top has been damaged by the weed. The 
gi’OAvth of the plant has also been affected 


A sugarcane field full of ‘T. hederacea”. It shows how 
this wxed twines round sugarcane clumps 
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A survey -was conducted at the Pusa - Fa.nu 
(Biliar) to dud out the affinity of the weed for' the 
different varieties of sugarcane and other plants. The 
observations recorded indicated that the Aveed had a 
great affinity for sugarcane but did not seem to have 
any varietal preference. Practically all the varieties 
of ^ sugarcane groAving in the area Avere found to be 
affected AAutli the Aveed. 
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B. C. KUNDU and M. K. MUKHERJEE 
Jute Agricultural Research Institute, Barrackpore 


^ S a result of partition, the best lands on which 
^ jute can be grown have gone to Pakistan, 
whereas with our changed economy, it has be- 
come necessary to produce more jute in the Indian 
Union. In 1947, at the time of partition, the area 
under jute in India was only 646,000 acres as against 
2,059,000 acres in Pakistan. India’s requirement is 
about six million bales (bale=400 lb.) of which 4.7 
million have been produced in j,952-53 from 1,834,000 
acres. This shows that during the last few years 
more than 11 lakh acres of new land have been put 
under jute. It is not precisely known as to how much 
of this area is double-cropped with ama7i (winter) 
padd,y. In view of the food position of the country 
it is not desirable to divert any further area to jute 
alone. Double cropping in anian paddy lands is the 
only way to bring more area under jute. 

Jute is considered by many as a crop which 
considerably exhausts the soil. In India, by soil- 
exhaustion, is generally meant depletion of soil- 
nitrogen. Jute responds to nitrogen very well. The 
increase in yield is sometimes to the extent of 100 per 
cent by the application of nitrogenous fertilizers. 
The increase is not restricted to any particular variety 
or locality. The response has been more oY less 
universal. As Indian soils are poor so far as nitrogen 
is concerned, it is often apprehended in many quarters 
that without very liberal manuring (which is beyond 
the capacity of cultivators) double cropping with 
jute and paddy is an impracticable proposition, 
as otherwise, the already poor Indian soils will be 
further impoverished. 

DOUBLE CROPPING EXPERIMENTS 

Double cropping experiments conducted at the 
farm of the Jute Agricultural Research Institute 
have shown that the yield of paddy has not been 
affected (or if at all, to a very small degree) by 
growing jute as a preceding crop, provided that the 
transplantation . was done at the correct ^ time. 
Analytical data of soil samples drawn from small 
plots as well as big ones also show that the soil is 

Lodging in plots treated with compost (left); No-lodging 

in plots treated with superph-osphate (rij^lit) 


not depleted so far as total nitrogen is coneerned by 
growing jute. In the 1952-53 season, 36 comparati- 
vely sinail-sized plots were selected. Representative 
samples drawn from these plots (in which several 
varieties and degrees of manuring were included) were 
analysed particularly for total nitrogen. Mean _ of 
the total percentage of nitrogen (for 36 plots) before 
jute was 0.088 as against 0.991 per cent after jute. 
This shows that the soils have not been impoverished ; 
on the contrary, they have become somewhat enriched 
in total nitrogen. 

This at first seems somewhat paradoxical; more 
so, if the stages from sowing to harvesting of jute 
are considered. In broadcast plots 70-80 per cent 
and in line plots 40-60 per cent of plants are thinned 
out normally. This amounts to the removal of a 
considerable' amount of green matter, which has been 
estimated to be 600-2,000 kg. (1,200-4,400 lb._) per 
acre, and the consequent Avithdrawal of proportionate 
quantities of nitrogen, phosphorus, potassium, cal- 
cium, etc. from the soil. The stand or population at the 
harvesting stage ranges between 80,000 to 2,00,000 
per acre. 

The gross withdrawal of nitrogen by the plants 
which are harvested may often amount to 100 kg. 
(200 lb.). About 60 per cent or so of the leaves are 
shed during the growth of the plant. Therefore; 
when determining the exhaustion, the natural return 
of the leaves, containing three to five per cent of nitro- 
gen by weight, to the soil is to be considered. If the 
natural return of nitrogen from leaves to the soil is 
considered, the net exhaustion of soil due to pilant 
growth amounts to 20-40 kg. (44-88 lb.) of nitrogen 
per acre. This amount is very difficult to determine 
by soil analysis; even then there should not be any 
increase in the total nitrogen content of the soils 
after a crop of jute, although this has been observed. 

HOLE OF JUTE LEAVES - ' 

Investigations ^ "were undertaken to find cut 
caiise.s of ^tliis -apparent auoiualj^. The fact that 


Spreading jute leaves in the paddy ftelds 



organic matter Increases the total nitrogen content of 
the soil has been well established. It was, therefore, 
thought that the leaves which are shed regularly into 
the soil after the plant has become two months old, 
may play their role in maintaining the nitrogen 
balance. Experiments carried out at this Institute 
have shown that incorporation of jute leaves into the 
soil increases the total nitrogen. One gramme of jute 
leaves has been found to fix any quantity upto 40 mg. 
of nitrogen. Total dr}^ weight of leaves produced 
by a plant may be anything from 6 to 30 grm. de- 
pending on the size of the qilant and the variety. 
Under certain field conditions, such as mentioned 
below, however, there may be no fixation of nitrogen 
at all : 

(1) Moisture condition may not be optimum, 
i.e. it may be too little or too much 

(2) There may not be thorough incorporation 
of the leaves into the soil 

(3) Quick oxidation due to leaves falling of on 
the surface only 

(4) Removal of the leaves by wind, etc. 

- (5) Insects eating away the leaves 

(6) Leaves when fall become so dry and 
mature that in the absence of sufficient 
moisture in the soil, they may not de- 
compose at all 

That leaves are the main agency which main- 
tains soil fertility in case of jute lands is also in- 
directly proved by another piece of work carried 


out at tins institute, it has been found in a field 
trial where ammonium suliDhate, compost, and super- 
phosphate were added from very small to very 
high doses in different plots, that there has been more 
leaf-fall in the case of plots treated with ammonium 
sulphate, so much so that before the harvest there 
was complete lodging which led to a further leaf- 
fail; in the plots treated with comioost leaf-fall as 
well as lodging, were less and in case of plots treated 
with superphosphate, the leaf-fall was minimum and 
there was no lodging. Mean of total per cent soil 
nitrogen was 0.101, 0.125, 0.081, before jute and 
0.106, 0.128, 0.077 after jute for ammonium sul- 
phate, compost and superphosphate treatments, res- 
pectiveU* From this it is seen that falleii leaves have 
maintained the soil fertility. 

After the harvest the plants are usually stacked 
for three to four days before retting. During this 
time most of the leaves remaining with the plants 
fall. In this connection, it ma^^ be mentioned that 
bigger and matnrer leaves fall, whilst only small, 
apical leaves are left on the plants. If after liar- 
vest, the plants are stacked in the field and the 
shed leaves are thoroughly incorporated into the 
soil, the soil may further be improved. 

Incidentally, it may be mentioned that in 
Orissa dried jute leaves are used as manure in 
paddy lands. In some areas in the Hooghly district 
in West Bengal, the plants after harvest are spread 


Continued on page 32 


TABLE 






By T. S. KRISHNAN 

Division of Poultry Research, 

Indian Veterinalry Research Institute, Izatnagar 

1^ GGS, though intended h^^ nature for the pro- 
J^pagation of the species, have been used as food 
' by man from very ancient times. It is the eg^g 
of the domestic hen that is most widely used for this 
^purpose by_people_in most parts of the world. The 
egg is^ricii in valuable ^IDroteins of high biological 
value, easily digestible fats of great energy content, 
-e'ssential minerals in readily assimilable form and 
important vitamins that are indispensable^ for the 
smooth and efficient performance of the various vital 
bodily functions. Consequently, it is admirably suit- 
ed to serve as an efficient supplement to the poor and 
predominantly starchy diet of the average man of this 
country. In addition, it is a jDalatable food whicli 
can be served in countless ways, as a single dish or 
in combination with a variety of foods. 

Eggs may be fertile or infertile. Generally, peo- 
ple are not aw^are that the presence of the cock is not 
necessary for the hen to lay eggs. The eggs laid 
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when there are no males in tlie fiock will all be infer- 
tile, while those proclnced when the cocks are present 
in the flock would generally be fertile. AVhereas both 
kinds of eggs can be and are used for table purposes, 
only fertile eggs can be used for hatching. Since the 
infertile ones have no life in them, not having been 
fertilized, they are often termed as vegetable eggs. 

TESTING QUALITY OF EGGS 

As with all other foodstuffs, quality and appear- 
ance are of very great importance in the case of eggs 
too. Though the presence of the shell is of great help 
in preventing adulteration and easy contamination 
of the contents with extraneous material, its opacity 
stands in the way of the read}^ appraisal of the true 
internal condition of the egg. Consequently, poor 
and inedible eggs are often passed off as good ones 
to the customers. 

In the proper marketing of eggs they are 
tested and graded for their interior quality by what 
is called handling’. This is the term applied to the 
examination of the egg in front of a strong light, 
called the ‘candling lamp’, preferably in a darkened 
room. The modern candling lamj! is often an electric 
light enclosed in a metal cover, provided with an in- 
ternal reflector at the back and a small hole in front, 
through which the concentrated light issues. When 
an egg is held in front of this hole, some of the light 
penetrates into the interior of the egg, as the sliell 
is translucent, and gives a view of the interior. By 
twisting the egg sharply, its contents are made to 
rotate, enabling a better view of the same. 

Candling gives a picture of the quality and con- 
dition of the yolk and white as well as of the amount 


Fresh ■ egg 

(Caadling appearaD.ce) 




Stale egg 
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Developed embryo 
(Candling appemanco) 


of shrinkage. It also enables the detection of shell 
defects like hair cracks, internal blemishes like embryo 
development, foreign bodies like meat or blood, or 
other faults like mould, rot, etc. When a fine quality 
fresh egg is candled, the shell would be founds free 
of cracks, the ail^'' cell small ahd ToTihdvWie y^^^ cAi-' 
tral, casting a pale shadoAv with a haz,y outline, and 
the white, firm and clear. AYhen such an egg is broken 
up on a plate, the yolk would be of uniform colour, 



Fregfe - egg • (opened out ■ appearaac.e) 
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B6¥©iop6d (opeiaed oat • appsaraBce) 


standing Up well-rounded in the centre ot a com- 
pact layer of firm albumen of good height and smooth, 
oval outline. It would also be free of internal ble- 
mishes, foreign bodies, or evidence of spoilage, as also 
of objectionable flavours and odours. A stale egg, 
however, being of poor quality, would show, on candl- 
ing, a big air cell and a large and sided yolk casting 
a dark shadow with a well defined outline. The 
movement of the yolk would be either rapid or slug- 
gish and straggling. On breaking up such an egg, 
the yolk would be well flattened out or ruptured, and 
the white, widely spread out and watery. 

HOW QUAMTY GOES DOWN 

Most eggs are of excellent quality when freshly 
laid but the quality begins to deteriorate soon after 
that. The rate of deterioration is determined by the 
handling and storage conditions. Of the several fac- 
tors influencing egg quality, temperature is the most 
important; high temperature accelerating and Ioav 
temperature retarding the rate of deterioration. High 
temperature causes flattening of the yolk, liquefaction 
of the white and enlargement of the air cell. If the 
egg is fertile, the embryo also begins to develop. 
All these undesirable effects can either be stopped or 
greatly minimised by holding the eggs at a sufficient- 
ly low temperature. As with many other perishable 
foodstuffs, storage of eggs at low temperature delays 
deterioration, conserves quality and reduces losses. 

STORAGE OF EGGS 

Low temperature is the most important single 
factor in the successful storage of eggs. Without 
maintaining a sufficient]}^ low temperature in tlie 
surroundings of the eggs, the quality of the eggs can- 
not be manitained at a high level with any other me- 
thod even for a short period of a few weeks or days. 
For short periods of holding, as in the case of hatch- 
ing eggs, the, temperature is usually maintained 
around 50° — 60°F., but in the commercial storage 
of table eggs over several months, the tempera- 
ture is generally reduced to about 30°F. At such 
low levels changes duetto enzymic, microbic, phy- 
sico-chemical and other causes are reduced to the mi- 
nimum. Such low temperature storage is the usual 
, practice.^ current in Europe and America, for the 
storage of the surplus of the. spring egg production 
which is marketed in late autumn and winter seasons. 

CONDITIONS IN INDIA 

The problem- facing most of the producers and 
traders in - this country at present, is the con- 
trol .,of -- tremendous losses suffered by them 
^during the. hot' ‘weather, mostty due to embryo 
development. This loss usuall}^ ensues within the few 
days required, to transfer the eggs from the rural 
areas, where- they are produced, to the urban popula- 
tion of the towns and cities, who form the bulk of the 
consumers. 

The chief cause of this huge loss can be traced 
to the unsatisfactoiy and primitive methods of pro- 
duction and marketing prevalent here. The vastly 
preponderating proportion of the eggs is produced by 
individual farmers in the lakhs of villages in the 
country, each producing just a few eggs daily. All 
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, eggs are nsuall}^ fertile, since the males are always 

present in the flock. Generally, the summer tempera- 
tke plains of most States of the Union is 
around incubation requirements, but the collection, 
packing and transportation operations are extremely 
crude and slow and all the handling is done .under 
ordinary atmospheric conditions. In the bazaars, 
eggs can usually be seen displayed in the open, irres- 
pective of weather conditions, sometimes the sun fall- 
ing directly on them. Consequentl}^ embryonic de- 
velopment proceeds apace and large numbers are 
rendered inedible in a few days, usually less than a 
week. The obvious remedy for preventing this loss 
would be to produce only infertile eggs, as the latter 
remain edible for a much longer time than fertile ones 
under similar conditions. Another wa^^ would be to 
keep the eggs cool by storing them in a refrigerator, 
^ or ice-box, or by other similar devices, transport 

them quickly to the markets and sell them to the con- 
sinners immediately, taking care that the eggs are not 
r • exposed to high temperatures in this period. These 
things, however, are not practicable under preseiit 
conditions of production and marketing due to a 
variety of handicaps, such as poverty, ignorance, 
prejudice, disorganization, etc. with which the peo- 
ple engaged in this industry are faced. 

L'SE OF LIME-WATER 

The villagers and others engaged in the egg trade . 
employ a variety of indigenous materials like green 
neem or sliisham leaves, bran, charcoal, ash, sand, 
paddy husk, salt, etc. to preserve the eggs till they 
are sold out. Controlled experiments carried out b}^ 
the Division of Poultry Research, Indian Veterinary 
Research Institute, Izatnagar, have shown that they 
^ are practically valueless and in some cases even defi- 

nitely harmful. Among the various materials inves- 
tigated at the above Institute, lime alone has been 
found to give satisfactory results. The simplest and 
1 most efficient way of using it is as lime-water. Lime 

•water is prepared by mixing freshl}^ slaked lime with 
.K- . i plenty of water and diluting it to the consistency of 

thin white-wash, stirring it frequently for two to 
three days, and decanting off the thin milk of lime 
suspension, which is used as the preserving liquid. 

I Eggs are kept completely immersed in this liquid in 

glazed earthenware or similar containers. The excess 
r lime in suspension, which .settles to the bottom on 

standing, serves to keep up the strength of the preserv- 
iiig solution lost during storage and handling. Water 
lost by evaporation from the preserving solution is 
■ ‘ replaced regularly so that all the eggs are always com- 

^ pletel}'' sugmerged in the lime-water. The 'period for 

^ which eggs -stored in this manner would remaiiP in 

good condition would depend on the temperature of 
storage and the nature' of ' the -eggs. In northern 
/ India, if the storage is done during winter 

' the eggs, whether fertile or infertile, would 

remain in good edible condition for about four 
i months. If, however, they were stored during the 

summer they would keep fairly well for about 
four to six weeks, if infertile. Fertile eggs, even when 
preserved as above during this period, would go bad 
in about a couple of weeks, depending on the intensity 
of the heat. 
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When egg's have to be transported to another 
place, the liquid lime-water, Avould be. a handmap. 
However, eggs can be removed from the preserving 
liquid, sent to the desired place, and replaced in a 
similar medium, if intended to be kept for a further 
period. 

It has also been found tliat the shell-pores could 
be sealed with lime by soaking the eggs in lime-water 
for a day. This treatment serves to improve their 
keeping quality by reducing the rate of shrinkage. 

ICE-LESS EGG-COOLER 

A very simple and cheap device, to serve as an 
ice-less egg-cooler, has been tried at the above Insti- 
tute and found to be quite useful iii delaying the 
onset of embryonic development in fertile eggs during 
the extremely hot, dry summer months. The cooling 
cabinet is constructed more or less on the model of 
a home-type meat safe, with Avire netting on sides and 
bottom, and is fitted Avith AAure-netting shelves for 
keeping the eggs. On top of the cooler a tray of AAmter 
is kept and Avetted hessian cloth is suspended on all 
sides Avith the upper end dipping in the Avater in the 
tray. The cabinet is then kept in a cool, shady veran- 
dah or other similar place AAdiere there is a free cur- 
rent of air. Due to spontaneous evaporation of Avater 
from the hessian cloth a marked drop in temperature 
inside the cabinet ensues. Fertile eggs stored in such 
a cooler, during the hot, dry months of May and June, 
haA^e been found to sIioav no germ development and re- 
mained in good edible condition for about 10 days, 
AAhile similar eggs kept outside, at the same time, be- 
came spoiled within about four days, shoAving blood 
in the embryo. The employment of this cooler re- 
quires no great expenditure or high technical skill; 
all the attention it needs being to keep the Avater in 
the tray replenished to prevent its drying off. 

LEFERTILIZATION OF EGGS 

During the monsoon period, the humidity being 
high, the cooler described aboA^e, is not yotj effective, 
and losses due to embryo development conti- 
nue unabated. To meet this contingency, a 
method has. been evolved AAdiereby the fertility in the 
eggs, AAhich is the cause of such rapid spoilage, is des- 
troyed and they are rendered as good as infertile ones. 
Eggs thus defertilized have been found to be fully 
equal, if not slightly superior,- to- naturall}^ infertile 
eggs. The process es A^ery' simple — merely heating the 
eggs in Avater maintained at 55° C. for 15 minutes. 
It could be carried out by any one AAlth aA^erage skill 
and at little expense. The adoption of this method 
on a AAude- scale',' particularly at the primar.y points 
of large scale assembly, Avould lead to the complete 
prevention of losses from embryonic deA^elopment, as 
the eggs do not dcA^elop an embi\yo after hav- 
ing been treated in the above manner. This 
Avould result in the saving of lakhs of eggs 
every year. This method AAms successfully em- 
ployed bjT- the Uttar Pradesh Government during the 
lasT Avar, in the supply of eggs to the Defence Ser- 
Auces. 

In order to further improve the keeping quality 
of the defertilized eggs, they may be stored in the 
cooling cabinet, if the period is only a fcAA^ days, or 

{contd. on page 30) 
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By S, P. BERL Animal Husbandry Deptt., Ajmer 


C ASTEATION of animals is 
very important for breeders 
who wish to improve their 
livestock, as by employing this 
method they can hope to obtain 
good results by the use of selected 
.sires and judicious mating of males 
and females. It is useful in the 
case of those animals which are 
used for work, for it renders them 
more tractable and makes it pos- 
sible to keep them in company with 
feinales and other males of the 
same species both at work and at 
rest. Male animals whose flesh is 
used for human consumption 
(cattle, sheep and pigs) are gene- 
rally castrated in most of the 
Western countries, as they deve- 
lop better, fatten more quickly 
and their flesh is less coarse. The 
operation is also performed in male 
fowls for production of more ten- 
der flesh and increased body- 
weight. According to Eeynolds, in 
the case of sheep, the wool proclue-- 
ed by the castrated male is con- 
sidered to be of finer quality. 
Castration is also used for the. re- 
moval of certain diseased con- 
ditions and accidental injuries to 
the testicles. 

AGE AND SEASON FOR 
CASTRATION 

The best age and season for cast- 
ration are much debated questions. 
However, the following informa- 
tion may be useful for different 
animals : 

Horse: The males of this spe- 
cies should be castrated between 
the age of one to two years. It is 
advisable to perform the operation 
during mild season avoiding acute 
cold and heat and rains. One reason 
for not performing the operation 
during and soon after the rains 
is the presence of too mau}^ flies 
which may cause contamination of 
the surgical wounds. 

CaMle: Opinions differ greatly 
regarding the best age for castra- 
tion in bulls. In fact not much 
data based upon controlled experi- 
ments is available on the subject. 
According to certain authors, the 
bovine species should be castrated 
at an early age, sa}^ from two to 
: eight months. Stock-owners in 
India are generally of the opinion 
that the bulls should be castrated 


at the age of about two j^ears to 
enable them to attain better physi- 
cal developmeiit. There is no 
particular season of the year spe- 
cially favourable for the operation. 

Sheep and goats: Males of 
these species are castrated when 
about two months of age. The 
period of the year at which these 
animals are operated upon is de- 
pendent on the time at which 
they are born, choosing days with 
a little promising weather. 

Boar: The jmung male pig is 
castrated when from five to eight 
weeks old. The best time is a 
week or so before it is weaned. 

Buffalo-hnll: Veiy little is 
known about the effects of cast- 
ration in these animals. It was 
pointed out in the meeting of the 
Board of Agriculture and Animal 
Husbandry in India held at Poona 
ill March, 1953, ‘Hhat the Punjab 
breeders did not favour the idea 
of castration in buffalo-bulls as 
the}^ felt that the animal after 
castration simpl}^ withered away 
in vigour ’b 

Foiol : The best results are 
obtained by performing this ope- 
ration just before the combs are 
formed, or as early as it is possible 
to distinguish between the sexes 
easily from the external characters. 

METHOD OF CASTRATION 

It is beyond the scope of this 
note to give operative procedure 
for castration in different animals, 
which requires a lot of technical 
knowledge and can only be under- 
stood and practised by qualified 
veterinarians. There are numerous 
methods^ of performing this opera- 
tion, which A^ary somewhat in dif- 
ferent species. 

One.' method used by the quacks 
in the villages of our country is 
still in vogue at some places... This 
consists in the destruction of ' the 
testicles or the A^essels leading to 
them or both by hammering them 
between two hard objects like 
wood, until they are crushed. This 
method is popularly known as 
^mulling’. This hammering opera- 
tion generally takes a long time, 
Avhich is barbarous, as it inflicts 
much suffering and pain on tlie 
subject. 


A veterinary assistant surgeon 
performs the operation of castra- 
tion by seA^'eral methods, one of 
which consists in removing the 
testicles surgically and which 
is usually adopted in the case 
of horses. In the ease of cattle, 
the operation is performed in a 
bloodless manner by not remoAung 
the te.sticles. The operator uses a 
large instrument resembling a pair 
of pincers, Avhieh is called Burdiz- 
zo^s Emaseulator. The A^essels 
(.spermatic cord) leading to the 
testicles are interposed between the 
jaws of the instrument and are 
pressed for about a minute, whieli 
is sufficient to crush the cord of 
the testicles and sterilise the ani- 
mal. The instrument is construct- 
ed in such a way tliat with a small 
force applied at tth>*-4iaiuiLes, a 
great pressure is exerted at the 
pressing jawS; The testicles may 
get slightly swollen for about a 
couple of days after the operation, 
but the animal exhibits no incon- 
A^enience. No after-treatment is 
necessary. The castrated animal 
can be sent back to the herd imme- 
diately. In the case of sheep a 
smaller Burdizzo’s Emaseulator is 
used in exactly the same manner 
as described above for cattle. 
ADVANTAGES OF BURDIZZO 
iVIETHOD 

The main advantages .ina}^ be 
briefly enumerated as follows : 

(a) . Crushing by the quacks 
takes a longer time, while the 
Burdizzo method takes only a 
couple of minutes. 

(b) The amount of pain caused 
to the animal by the barbarous 
method of crushing is too much 
as compared to onlj^ slight pain 
with the Burdizzo method. As the 
time taken for the operation is 
very short, no anaesthtie is re- 
quired. If the owner is A"er 3 ^ keen 
to get the operation .done under 
anaesthesia, the A^eterinarian can 
even, do that, causing absolutely no 

^pain to the animal. 

(c) The after-eff’eet of erushing 
will often last for Aveeks and. an 
abscess frequently forms at the 

-^seat of operation. There are prac- 
tically no after-effects in the case 
of Burdizzo method except a slight 
swelling which disappears in a 
couple of da^^s. 
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13 PRAWNS are one of the six 
eoniinercially important 
fisheries of the West CJoast 
of Madras State. Besides this large 
cpiantities are also fished in back- 
waters of Pnlicat lake and in the 
fresh water Collair area. Good 
prawn fish'eiy also exists on the 
East Coast in the Mnthnpet 
Swamp near Pt. Calimere. Very 
large quantities of the catches are 
simply strewn on the sand to- diy. 
This crude method is known as 
heach-dr^dng. Slightly better me- 
thods are prevalent in the Circars . 
where the prawns are smoked, or 
boiled and dried. The dried 
prawns are packed in gunnies and 
beaten by clnbs to remove the shell 
and the ^prawii pulp’ so obtained 
is widely exported, especiall}^ to 
Burma. 

The semi-drying technique was 
evolved and perfected hy the Mad- 
ras Fisheries Department. As the 
very name indicates, the product 
is not completel}^ dried, but dried 
partially giving a pulp which re- 
tains all the qualities of fresh 
prawns. 

There are four unit processes in 
the manufacture of semi-dried 
prawns, viz. (1) blanching (2) 


shelling (3) brining and (4) dry- 
ing. 

BRANCHING 

To begin with the iDrawns are 
freed from accompanying weeds, 
fish fry, gastropod shells, etc. and 
weighed and washed in water to re- 
move adhering dirt. They are then 
‘blanched’. The}^ are dropped into 
a boiling solution of four to six per 
cent salt (four to six iDOunds salt 
per 10 gallons of water) in a tinned 
copper vat. The blanching lasts 
for two to three minutes, i.e. till 
the prawns float and become pink 
in colour. Blanching results in 
the inactivation of digestive juices 
(autolytic enzymes), in making the 
tissue easily penetrable to salt and 
in developing the pink colour. It 
was found that by blanching, 
98.42 per cent of the bacteria ori- 
ginally present in prawns were 
killed and that the moisture was 
reduced by 11.0 per cent. This 
explains the importance of blanch- 
ing. 

SHELLING 

The blanched prawns are remov- 
ed from the vat by baskets, ex- 
cess brine drained and the prawns 
spread on mats for drying.^- Shell- 


ing is done by liand^ — the head be- 
ing removed first, followed by the 
shell round the body and finally 
the tail being squeezed out from 
the meat. 

BRINING 

The pulp (the resultant product 
after removal of shell) is collected 
in baskets and dipped in saturated 

salt solution-25° Be (theoretically 
three pounds salt per gallon of 
water, but in practice four pounds 
■pev gallon has to be used to allow 
for impurities, etc.). Brining is 
done in enamelware, but as an 
alternative, wooden tubs may be 
used, though these are less hygie- 
nic. Fifteen minutes may be allow- 
ed normally for brining but if 
prawns are of large size a few 
more .minutes, upto 20 minutes 
may be allowed. After brining, the 
meat is removed in bamboo baskets 
and drained of excess brine. 
Brining is an important process 
since this accounts for a reduction 
of 99.45 per cent of bacteria ori- 
ginally present and 17.30 per cent 
of moisture. - Salt penetration is 
9.64 per cent. By reducing the 
moisture and increasing the salt 
content spoilage is retarded. 







Jem':"- 


DRYING 

Solar heat is cheapest for dry- 
ing the prawns. The brined prawji 
meat is spread on bamboo that- 
ties erected on wooden scaffolds. 
Drying trays made from palmyra 
leaf fibre from Tuticorin were 
more efficient in that cutting up 
of prawn meat into bits which 
occurred while overturning in 
sharp bamboo thatties, did not 
occur in this smooth fibre. For a 
humidity of 76 to 82 per cent and 
a temperature range of 78° to 
90°P about six to seven hours dry- 
ing is sufficient. The drying is 
deemed to be complete; when the 
pravms have a 'rubber like’ feel- 
ing with fine lozenge-pink colour. 
During inclement weather 'arti- 
ficial drier’ has to be used. 

STORAGE 

The semi-dried prawns prepar- 
ed as above can keep well for two 
to three months in bamboo baskets 
lined with butter paper and stored 
in a cool, dry place. Butter paper 
and cellophane could be used for 
packets, but of late 'alkathene’, an 
Imperial Chemical Industries' 
polyvenyl plastic, has been very 
widely used. It can be heat-sealed 


and prevents dehydration and 
vermin attack. Semi-dried prawns 
sealed in 'alkathene’ packets keejD 
well for several weeks, and at low 
temperatures for several months. 

Carbon dioxide packing of semi- 
dried prawns on a commercial 
scale was successfully carried out 
at Tanur Experimental Station 
and later at Akividu in Collair 
area. Laboratory exx)eriments 
proved that semi-dried prawns 
packed in tins with sodagas and 
sealed keep in good condition for 
eight months or more. 

NUTRITIVE VALUE 

As a result of semi-drying, the 
nutritive value was not at all im- 
paired. The product is rich in 
proteins, phosphorus, calcium and 
iron. It is equal to, if not better 
than, other fiesh foods in nutritive 
value, and for the same protein 
value is cheaper. 

DIRECTIONS FOR USE 

The semi-dried prawns must be 
soaked in warm water for 10 to 
15 minutes to remove excess salt, 
and then may be fried in ghee or 
oil with condiments or in any 
( Gontcl. on page 26 ) 
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p ELECTIVE breecliiig and 
hence culling or eliinina- 
tion of inferior stock is the 


first step towards the improvement 
of livestock. A sheep breeder 
should always aim at enhaiic- 
ing* the standard of production 
of the flock although this is not so 
quickly or easily accomplished. 
Ho^aver, definite and marked im- 
provement can be effected in the 
course of some years if the breeder 
is determined to do it. 

Before thinking of culling, it is 
necessary to follow certain set prin- 
ciples of systematic breeding. In 
India, it is a common practice 
among flock-owners to breed their 
flocks all the year round. This 
practice is defective. Along with 
other advantages, fixing up of the 
breeding season is very helpful in 
facilitating a culling programme. 
After fixing up a regular breeding 
season, the breeder should limit his 
flock to an adjusted number and 
the aim must always be to main- 
tain this number among the adult 
stock. Every year, as each batch 
of female lambs reaches maturity 
and is to be added to the flock, the 
breeder can exercise his discretion 
in selecting the best and top ones 
from the flock of young ones and 
culling poor and uneconomic 
ones from the adult stock. The 
number of adults to be culled will 
naturally depend upon the number 
available for replacement from 
amongst the young stock. The 
stock that is to be culled is known 
as ^culls’, while the young ones 
whicli are to replace these_Jj?ulls’ 
to keep up the total number in the 
stock are known as the ‘replace- 
ment stock’. Factors of economic 
importance like fertility, wool qua- 
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lity, bod3"-size, quality and growth 
of lambs, fleece-weights, etc. form 
the basis for culling. 

FERTILITY 

A matter of primary importance 
for carrying out a culling pro- 
gramme satisfactorily is the num- 
ber of young ones available for re- 
placement. Obviously, when the 
number of fertile ewes is more, the 
number of ^mung lambs available 
will also be more, and hence there 
Avill be possibility of culling a 
greater number of ewes. To secure 
maximum advantage, a vigilant 
eye should be kept on irregular 
breeders and under no circumstan- 
ces such ewes that lamb every alter- 
nate year or every two years should 
be retained. The^^ must be culled 
as soon as the}’^ are spotted. This 
is probably an inherited character 
for which it demands a very care-_ 
ful attention. The progeny of sueh^ 
irregular breeders should also be 
culled so that this character is eli- 
minated from the flock altogether 
in due course. 

QUALITY AND GROWTH OF LAMBS 

The object of culling will be 
served only if the yearling ewes 
for replacement are quite upto the 
standard for breeding, wool qua- 
lity, fleece-weights' and ^ such oth^* _ 
characters of economic importahce. 
Evidently, quality and growth of 
the lambs become important factors 
for consideration. Usually, good, 
healthy and well-built sheep will 
give birth to healthy lambs. The 
condition of the lamb at birth may 
not be of great significance to the 
flock-owner as its condition after 
the weaning age and when it 
reaches maturity. To obtain heal- 


thy and sturdy lambs and maintain 
their good condition till weaning, 
the ewes must be good milkers and 
should be able to supply adequate 
nutrition to the young lambs till 
that time. For quality of mutton, 
heavy lambs with fleshy constitu- 
tion should be selected and the rest 
culled. If ewes with heavy body 
conformation are kept, the mutton 
production can be increased be- 
cause the lambs produced by such 
ewes are likely to be of good body 
conformation. Anyway, ewes with 
poor body conformation giving a 
leggy appearance should not be re- 
tained in the flock. 

Old ewes in the flock are a great 
handicap because special care is 
needed in their feeding. They are 
not able to graze properly and 
digest, the food because their teeth 
are worn out. As a result of this, 
they remain sickly and the produc- 
tive capacity is lowered. At the 
time of cuiling, therefore, aged 
ewes are the first to be entered in 
the list of ‘culls’. Sometimes, on 
stud farms, where the objective is 
to obtain the best inherent charac- 
ters in the flock, old ewes may be 
required to be retained. Though, 
by themselves they may not be eco- 
nomical, their progeny will be 
highly valuable, and under such 
conditions they may be retained 
till they are able to breed. 

WOOL QUALITY 

Indian breeds of sheep produce 
only carpet-type wool and none of 
them produces wool conforming to 
the standard or quality required 
for apparel use. The principal 
drawback is the presence of hair 
and kemp in the fleeces which 
lower their market value to a con- 
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siderable extent. l^iiminatioiL of 
hair fibres from the fleeces is abso- 
lutely necessary if the -wool is to 
be sold for better prices for iitili- 
ption in the manufacture of cloth- 
ing material. Improvement to this 
extent is not possible for all breeds 
of sheep only througli selection, but 
regular and rigid culling practices 
can deflnitely improve the quality 
of the fleeces to the standard of an 
ideal wool. The best line of action, 
therefore,^ would be to cull those 
sheep which have a higher per- 
centage of hair fibres. In course 
of years proportion of wool fibres 
can be increased if regular culling 
is practised. This has been expe- 
rienced at the Government Live- 
stock Farm, Hissar, where valuable 
results have been achieved in this 
direction. 

Uniformity in quality and the 
length of wool, are of great import- 
ance from marketing point of view, 
and hence, deserve careful atten- 
tion. These characters, though he- 
ritable, are not so quickly trans- 
mitted to the progeny. Hence, more 
emphasis needs to be placed on 
these factors at the time of culling 
every year. 

WOOL GKOWTH 

The returns on the farm depend 
on the total production, and hence, 
the amount of wool produced by. 
an individual sheep has a direct re- 
lation with the total returns. A 
very natural instinct will tell an 
intelligent farmer that ewes with 
low fleece-weights should be dis- 
carded. Although this - is quite 
true, it is necessary to take into 
consideratidn whether the ewe with 
low yield has shown this character 
as a result of sickness, improper 
jiutrition, external parasites and 
the like during the period of wool 
growth. In case these factors have 
not interfered during the period of 
wool grovdh, low yielders may be 
culled. Improvement of fleece- 
weights takes a Ipng^eiv period than 
other factors of economic import- 
ance because this factor is not so 
highly heritable like some other fac- 
tors such as body-weight, staple ~ 
length, etc. Maximum importance 
should, therefore, be given to this 
point particularly when the object 
is wool production. 

QUALITY OF FLEECE 

Gulling on the basis of length 
and weight of the fleece will be very 
effective in increasing the yield per 


sheep. Culling for length of wool 
is easily and readily accomplish- 
ed. It should be done while the 
wool is still on the body of the 
sheep and at shearing time when 
the sheep are carrying the maxi- 
mum possible growth of wool. It 
can be easily accomplished as the 
flocks are brought in for shearing, 
and hence, the sheep should be 
brought in an hour or two earlier 
when they are to be shorn. When 
the sheep are examined for length 
of wool and quality, it is better to 
examine a particular portion on 
the body of the sheep. The same 
portion should be examined for all 
.sheep. This will ensure culling on 
a uniform basis. This practice can 
be easily understood if one is aware 
of the fact that the length and qua- 
lity of wool are not uniform in dif- 
ferent regions of the same fleece. 
To achieve best results the fleece 
on the side of. the rump should be 
examined. Along with the length, 
corresponding fleece-weight should 
also be taken into consideration. In 
short, while examining the sheep 
at the time of culling, sufficient 
emphasis should be placed on the 
proportion of wool fibres, freedom 
from kemp fibres and staple length. 
Ewes showing a good staple length, 
high fleece-weights and minimum 
proportion of hairiness are to be 
grouped in one lot, those coming 
below the desired standard being 
earmarked as 'culls’. 

CULLING OF RAIMIS 

The breeder should not overlook 
the fact that the ram also wields a 
very pronounced influence on the 
flock. The ram is actually of grea- 
ter importance than the ewe as one 
ram will be responsible for trans- 
mitting his character to a greater 
number of progeny, and for this 
reason very rigid culling has to be 
practised in the case of rams. Al- 
though the general principles for 
culling the rams are the same as 
in the case of ewes, it is important 
• to have superior, rams in the flock 
with a better standard than 
in the case of ewes. As the 
staple length of wool in ge- 
neral"- in-., the offspring is the 
average of'^thc'-parent^ crossing 
short-wooled ewes with long wboled'- 
rams should be practised if improv- 
ing the length of the staple is the 
aim. The elimination of kemp and 
hair from the fleece of the ram is 
of greater importance than in the 
ease of ewes as both these charac- 
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tei’s ai-e heritable. If no raiu is 
available on the farm ■without hemp 
and hairiness, it is advisable to go 
in for a better ram from a good 
stud fai’in and purchase such rams 
every year according to the needs. 

proper breeding 

Another point of importance is 
the method of breeding to be ^em- 
ployed to ensure effective culling. 
The usual practice of allowing any 
ram to serve any ewe irrespective 
of the consideration whether ttieir 
breeding ivill result in a better pro- 
o-eny or not, is a faulty one. Mass 
breeding without selective mating 
reduces the general standard o le 
flock to a medium rather than a 
hio-her one. For definite and speedy 
iniprovement, it is advisable to 
breed long-stapled rams with long- 
stapled ewes for raising replace- 
ment stock. This will produce bet- 
ter yearlings than the average flock 
every year and thus the ewes ot 
medium standard could be reduc- 
ed year by year. 

OTHER TIPS FOR CULDING 

Culling chutes may be used to 
facilitate the operation .while go- 
ing over the sheep. It is nothing 
but a special device with a passage 
prepared so that only one sheep 
can pass through at a time. This 
passage is bifurcated at tbe cud. 
One door is provided in the centre 
so that either of the passages can 
be blocked while the other one re- 
mains open automatically. 

The culled ewes should be pro- 
perly marked before they are inis- 
ed up in the flock. The branding’ 
paint used in marking the ‘culls’ 
should not be of a fast colour as 

2 nay give a permanent mark on 
the fleece thereby reducing its 
value. 

At. the time of weaning certain 
weak and apparently poor lambs 
are culled and sold out while from 
the rest of the young stock which 
are Aveaned, selection is made for 
replacement of the ‘culls’ in the 
parent flock. This minimises the ^ 
expenditure on uiiAA’anted lambs as 
they are sold before Aveaning. At 
the time of selecting the eAve lambs 
Avhich are to replace the culled 
ewes in the flock, it is better to 
keep about 10 to 20 per cent more 
than actually required for replace- 
ment, to guard against any_ mor- 
tality in the parent flock. It is also 
probable that some of the eives 


Inay not develop upto tbe required 
standard for a feiv months aftei 
the culling has been done. Such 
eAves, or ewe lambs which Avere add- 
ed to the parent flock, may be cull- 
ed after four or five months from 
first culling. At the final culling, 
only the number needed for re- 
placement should be retained. 

Effective culling on the produc- 
tion basis Avill in the long rnn 
prove to be a valuable means of in- 
creasing the standard of produc- 
tion in any flock. Culling itself is 
the foundation toAvards building 
up a highly productive and almost 
ideal flock. 


MANUFACTURE AND 
PRESERVATION OF 
SEMI-DRIED PRAWNS 

(Conid. from page 23) 

other Avay. These can be ground 
to a paste and fine cutlets can be 
made. The Superintendent, Fishe- 
ries Technological Station, Kozhi- 
kode, Avill be glad to furnish re- 
cipes on the various methods of 
cooking semi-dried xirawns. 

BY-PRODUCTS 

The praAvn shells, Aihich are 
usually thrown aAvay as Avaste, are 
utilized as fish-meal for feeding 
poultry and cattle._ PraAvn-shell 
meal though it contains less of pro- 
tein than other fish-meals (42 to 
45 per cent) is richer in calcium 
and contains a fairly high amount 
of phosphorous also. 

CONCLUSIONS 

Semi-drying is a very simple 
process and requires simple equip- 
ment AAdiich will be available in 
every home. Hence,, in. prawn 
fishing centres like Saurashtra, 
Cutch and Orissa this can very 
Avell form a. flourishing cottage in- 
dustry; The semi-dried prawns 
prepared by tlie family can be sold 
in Aveekly shandies and thus form 
a supplementar 3 ^ source of income 
to the fisherman Avith cheap .. salt 
and fuel and n.o_ labour charges (if 
the-^- household members attend to 
'shelling, etc.). The cost of manu- 
facture AAdll be verj'- little and 
these cottage industry products 
could then compete favourably 
Avith the products turned out b^^ 
large scale manufacturers. 
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THE PAINTED BUG, BAGRADA CRUCIFERARUM KIRK 


Early in autumn these become 
active again and thus the life-cycle 
is repeated. 

CONTROL MEASURES 

As in the case of many other 
pests of agricultural crops, Bag- 
racla cruciferarum also multiplies 
from unobserved few to millions 
on account of its higli proli- 
■ficac}^ So it is very important 
that the pest be controlled in tlie 
early stages when its popu- 
lation is small. ' Cultivators should 
take to prompt and effective con- 
trol measures as soon as the bug 
makes its first appearance in the 
field to subjugate the pest. The 
following control measures are 
recommended : 

1. As Bagracla cruciferarum is 
polyphagous in habit, it is 
very . important that we 


^ should not allow any weeds 
or other i^lants to grow in 
the field or near the field. 
Clean cultivation is very im- 
portant to control this pest 
effectively. 

2. Spraying the infested crops 
with soap solution, one 
pound in six gallons of 
water, will kill eggs and 
nymphs. 

3. . Spraying with fish-oii-rosin- 

soap solution, one pound in 
eight gallons of water, at 
the rate of about 30 gallons 
per acre will give good re- 
sults in the case of eggs, 
nymphs and adults. 

4. Dusting with 0.1 to 0.25 
per cent BHC has yielded 


- - [Gonid, from page 9) 

satisfactory results in the 
control of the pest in the 
farms at the Indian Agricul- 
tural Eesearch Institute. 
This should be done under 
expert supervision. 

5. Where the eggs or nymphs 
hide in crevices in the field, 
irrigating the field with 
crude-oil emulsion from two 
to five pounds per acre, 
according to' the degree of 
infestation, has yielded 
satisfactory results. 

The pest is also to some ex- 
tent kept under check by its natu- 
ral enemies. Two chalcid para- 
sites, Lioplianurus sp. and Typlio- 
clytes sp. parasitise the egg-masses. 
The adult bug is parasitised by a 
tachinid fly, Alopliora sp. 
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EFFECT OF FERTILIZER TREATMENTS 

. The yields indicated that the early and inedium- 
niaturing varieties gave a better response than the 
late-matnring ones. ^ JBrnnker 10, the earliest of J:h e 
^ lot, gave the highest mean yield of 348 inannds per 
acre compared to 316 mannds from Weston 11 Avhich 
was kept as a standard. Weston 11 took about a week 
to ten days more than Brunker 10 to come into full 
bloom. The next in order was Fulgham l^which took 
ten more days as compared to Weston if. ^he forage 
yields from both the late-matnring varieties, i.e. 
FOSI/29 and Algerian 19, were much lower than 
the standard. )These varieties began to bloom towards 
the eiM- of March or early April, when it became Avarm 
a?1r-Sirs^ and scarcity of Avater Avas felt.\ The ferti- 
lizers also instead of enhancing vegetative groAvth 
affected it adversely and thus caused loAA^er yields. 
Under favourable conditions, i.e. a cool spring and 
adequate moisture, they Avould make very good groAvth^ 
and give very significant response to fertilizers also. 

With the early advent of the hot, season and 
Avater scarcity, it was desired to groAv only early- 
maturing varieties which AA^onld.be able to complete 
their groAAfih period before it became warm and give 
reasonable response to the application of fertilizers 
even Avith restricted moisture. 

BBRSEBM 

Berseem, an excellent rali leguminous forage 
crop, has begun to be groAvn quite extensively in the 
irrigated areas of the Indo-Gangetic plain. Deep and 
well-drained soils, rich in lime, fairly heaA^y in tex- 
ture, are the best suited but not essential for its satis- 


- , - [Conid. from ypage 7:) 

factory groAvth as it Avill groAV on almost an}^ soil that 
is able to produce a good crop of maize. 

It is Avidely groAvn in rotation Avith such non- 
leguminous crops as maize, sorghums, or rice because 
it increases the fertility of the soils. The ease Avith 
Avhich it is possible to get a good stand of the crop by 
broadcasting the seed material inoculated Avith ber- 
seem culture in standing Avater, together Avith the higli 
quality of forage it produces, and the improvement 
in soil it brings about accounts for its very important 
position in the agricultural economy of the rural and 
suburban areas. It is in fact a cash crop in the 
Aucinity of the toAvns in the Punjab. Adequate 
moisture supply, hoAvever, is a necessar}^ factor for 
its production. It is replaced by semji, metha under 
conditions characterized by shortage and by lucerne 
in areas Avith restricted irrigation to meet shortage 
of green, forage in dry regions. 

Berseem crop makes a vigorous vegetative groAvth 
in the moderatel}^ cool season. Very severe cold and 
frost kill the tops and inhibit its groAvth. 

The experiments to study the response of the crop 
to various fertilizer treatments Avere conducted at the 
Jullundur Agricultural Station Fodder Research 
Station, Sirsa. The treatments included in the tests 
at these places AA^ere as folloAA^s: — 

1. 'JULLUNDUR AGRICULTURAL STATION 

(-i) Ammonium sulphate 100 lb. nitrogen per 
acre ' 

{Oo}it(L on page 32) 
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KEEPING ANIMALS HEALTHY 

ACHIEVEMENTS 

estimated that nearly 20 lakh animals used 
0 die in India annually due to rinderpest before the 
against this disease were used. Since 
IJOl, there have been efforts to find out various 
effective agents to combat this disease. The rinder- 
pest virus was passed through goats, rabbits, and de- 
veloping chick embryo and each one of these-represents 
a sate, sure and effective protective agent saving the 
ives 0 lakhs of pttle. The problem of mass-scale 
manufacture has been solved. The vaccine can be 

Tj long ppiods by the special j^rocess 
of freeze-drying in ^ a highly specialised equip- 
ment, known as Centrifugal-freeze-drying equipment, 
it is certainly now known that rinderpest can be 
controlled and even eradicated provided the campaign 
IS organised on a short-term basis and finances are 
available. 

Next to rinderpest is haemorrhagic septicaemia 
in cattle which takes a heavy toll. Effective vaccines 
are available against this disease also. 

Brucellosis or contagious abortion is a disease of 
great ecmiomic and jiublic health imiiortanee It 
can be effectively controlled by the use of diagnostic 
agents and vaccine. 

Anthrax is now a controllable disease. Effective 
vaccine is available which gives protection against the 
disease for nearly nine months. 

^ In India, poultry industry was a hazardous pur- 
suit even a few years- back due to ranikhet disease, 


“ ‘ ‘ {Contd, from page 11) 

fowl cholera, and fowl pox. Vaccines against these 
have been found out and standard products are now 
available which have gone a long way in saving the 
nutrition-providing industry. 

DISEASE CONTROL— A PRIME NECESSITY 

As described earlier, our animals have become 
poor in condition, stunted in size and are unproduc- 
tive. Poor quality and insufficient food, trying cli- 
mate and lack of proper breeding policy seem to have 
brought about these results. Scientists are experi- 
menting to improve the present condition. Men- 
while we must not allow our animals to die or become 
unthrifty due to chronic maladies. We have effective 
biological products which can save a poultry farm 
from the scourges of ranikhet disease, foul pox and 
fowl cholera. rv-r 

Similarly, there is no reason why we should allow 
animals to die of rinderpest, septicaemia, black quar- 
ter or anthrax. Our efforts before launching any x)ro- 
gramme of livestock improvement should be to protect 
animals from these maladies. 

Fortunately, there is an awakening among our 
people. Our villagers are very keen about keeping 
their livestock healthy by the use of veterinary biolo- 
gicals and the demand for these products in India has 
increased significantly. In order to cope with this 
increased demand the State units are also supplying 
veterinaiy biologicals within their respective 





EAT MORE AND BETTER EGGS - ' ‘ * - ■ - - ^ ' {Contd. from ^lage 20) 


preserved in lime-water, if desired to be kept for 
longer periods. Keeping’ them in regular cold stor- 
age also lengthens their life very much. When eggs 
have to be sent over long distances during suniiner, 
especially when there are transport difficulties lead- 
ing to ^ delays in transit, the best method of conserv- 
ing their quality and minimising deterioration would 
be to defertilize them, seal the shell-pores by immers- 
ing them in lime-water for a day and then despatch 
them to the desired destination. 

In all cases it is iinperative that the defertiliza- 
tion of the eggs be carried out as quickly as possible 
after the}^ are laid in order to retain as much of the 
original quality as possible and get maximum benefit 
from, the process. Once embryonic growth has 'eom- 

7gt?;fTrw^»;jti.iuwi>-) , YiT i"' 'iFhnr'-T-T]^i~“*T°-T77*TrrT'TtMYrT * ’riTr i tiir-Tni- II i iPTTiTiinnnrni t'i i r i - i i i i i ii n i 

EDITOR'S PAGE - 

adjust it to particular regions or to particular times. 
Then there is also the question of personnel. It is 
generally admitted that there is a dearth of suitably 
trained persons well-acquainted with the technique 
of inf ormation .. work ill this country. Any undue 
impatience with such handicaps in hastily jiatching 
up and carrying out any programme of information 
service will most probably lead to disastrous results 
and inevitable failure because success 'will ultimately 



menced, or quality seriously lowered due to any cause, 
the defect cannot be rectified; or the original quality 
restored, by any known means and as such the extra 
trouble and expense of defertilization in such cases 
would be useless. 

.. . The adoption and widespread employment of the 
comparatively cheaper and simpler methods described 
above, by the people in the egg trade in this country, 
would help reduce losses considerably, particu- 
larly in the hot weather. This would also enable 
more eggs to be marketed, thereb}^ increasing the pro- 
fits of the traders and contributing to the better nutri- 
tion of the people. The consumers too, would be get- 
ting, more and better eggs, and perhaps cheai:)er too, 
because of low losses. 


{Conid. from page 3) 

depend on those who are charged with its operation 
and working. 

There cannot necessarily be any . blue-prints of 
information work which can be forced down on the 
farmers of this country. Any plan of work will have 
to be built up preferably from below upwards so that 
the farmer may not feel lost in a scheme of things 
which has been planned from above without any 
consideration or symx3athy for him. 
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‘M am using ‘International’ WD6 and 
Farmall ‘M’ tractors on my 800-acre farm 
near Jaitu, Pepsu. I would have called 
my farm the ‘Gambles’ but now with 
these tractors in use, I feel like calling it 
the ‘Certainties’. 

“The soil of my farm is of medium barani- 
light type and I grow wheat, gram, cotton, 
guara and pulses, I changed over from 
34 heads of bullocks and camels to ‘Inter- 


national’ tractors and tillage implements, 
The equipment knows no ‘Noes’. 

In busy season5,WD6 has worked 14 hours 
non-stop without refuelling or cooling- 
even in burning June afternoons. 

We plough 15 acres a day in light soil 5' 
deep, 12 acres in medium soil 7^ deep 
and prepare 20 acres of seed bed with 
coil shank cultivator 5" deep in a day. ” 


Internationalj Harvester* Export Company, 180, North.]|Michigan Avenue, Chicago I, U.S.A. 



VOLKART BROTHERS: Bombay, Calcutta, Cochin, New Delhi, 
Madras, Ahmedabad, Amravati, Lucknow and Secunderabad. 



EFFECT OF FERTILIZER TREATMENTS 

(ii) Ammonium phosphate 100 lb. PsO- iDer acre 

(iii) Ammonium nitrate 100 lb. nitrogen per 

acre 

(iv) Superphosphate triple 125 lb. per acre 
(y) Control. 

2. FODDEP RESEARCH STATION, SIRSA : 

(i) Ammonium sulphate 60 lb. nitrogen per 

acre 

(ii) SuperiDhosphate 30 lb. P-’Os per acre 

(iii) Ammonium sulphate 60 lb. nitrogen plus 
superphosphate 30 lb. P^-Os per acre 

(iv) Farmyard manure 375 md. per acre 

(v) Farmyard manure 750 md. per acre 

(vi) Control 

Fertilizers were applied at the Jullundur Agri- 
cultural Station after the first cutting. The farmyard 
manure and superiDhosphate were applied about a 
month ahead of sowing and ammonium sulphate was 
broadcast in three equal instalments during the grow- 
ing period of the crop at Sirsa. 

The crop was sown at the usual sowing time by 
the end of September on sandy loam soil at the Jul- 
lundur Agricultural Station and loamy soil at Sirsa. 


- ‘ - - • {Contd. from ‘page 28) 

It made quite satisfactory growtli and was cut for 
forage. 

The cuttings of forage were taken during the 
growing period as and when the crop was ready for 
harvesting. The croiD was cut for the first time in 
November and subsequent cuttings were taken at in- 
tervals of about a month and a half. Early setting- 
in of hot season due to the failure of winter rains 
coupled with inadequate irrigation water invariably 
caused great reduction in forage production in April 
especially under conditions obtaining at Sirsa. 

The application of fertilizers definitely enhanced 
forage yields at both the places, viz. Jullundur and 
Sirsa but differences were not significant. The ber- 
seem crop without the application of manure also gave 
quite good yields but in view of the special import- 
ance it occupies, any increase in yield as a result of 
the application of fertilizers is advantageous to the 
farmer. The phosphatic fertilizers as well as farm- 
yard manure are superior to other nitrogenous fer- 
tilizers in enhancing forage yield in berseem to the 
extent of 27 per cent and 12 per cent and are more 
effective on sandy loam soils than loamy ones. 




DOES JUTE CULTIVATION EXHAUST THE SOIL? 

[Contd, from page 15) 

ill the field and are steeped after complete shedding 
of leaves. In case of jute, the non-fibre producing I 
portion often varies from 7 to 30 iier cent of the | 
total weight of the plants, depending on the variety 
cultivated and the cultural and manurial iiractices 
followed. The green weight is from 1,600 kg. 
(3,400 lb.) to 5,000 kg. (11,000 lb.) per acre. If 
these are returned to the soil, the soil will be further 
benefited. 

CONCLUSION 

It has been shown that in case of jute, normally 
the soil nitrogen, which is exhausted during the 
growth of the plant is replenished by the normal, 
leaf-fail which occurs during the growth of the 
plant. With careful manuring and a little care 
taken by way of adding the thinned out plants to 
the soil and the twigs and other non-fibre producing 
portions at the time of harvest, and stacking the 
plants in the fields before retting, a crop of jute is 
more likely to enrich the 'soil than impoverish 'it. 
From the table given elsewhere in this article, the 
possible enrichment of the soil may be seen. 
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Fertilisers 
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JAPANESE METHOD— A RETROSPECT 


In March 1953 the Ministry of Food and Agriculture undertook to promote a countrywide 
campaign for the adoption of better cultivation practices in respect of paddy crop to be grown 
in the kharif season of 1953. The main purpose of this campaign was to bring home to the 
farmer the essential cultural practices involved in the Japanese method of cultivation of this 
important foodgrain. In briek,the various steps are : preparation of a raised seed-bed^ selec- 
tion of the right type of seeds, lesser seed rate, line-sowing at the time of transplanting, 
proper inter culturing, etc. 


In fact the so-called Japanese method, is nothing more than a sane and scientific way of 
cultivating paddy. There is hardly any step in this method which was not already known 
to. the agricultural scientists in this country. What was probably lacking was an effort to 
impress on the farmer the benefits that he would derive by adoption of thishnethod. To 
win over the farmer to follow the cultural practices comprising this method was, therefore, 
the problem which had to be faced. 


The first prerequisite Avas the preparation of 
informatiA^e material relating to this method of culti- , 
vatioii and creating the proper mental climate 
among the fanners for the adoption of this method. 
The publicit}^ material for this purpose AA’as so 
planned and prepared that both the personnel con- 
nected AAuth the promotion of this campaign as Avell 
as the farmers could understand the technique and 
folloAA' the instructions given. The first campaign 
material Avas produced in English and Hindi. These 
Avere later translated into the major regional lan- 
guages AAuth such minor modifications as Avere found 
necessary to adjust the recommendations to the diffe- 
rent agro-climatic areas of the country. 

The publicity material did hot consist ok print” 
ed material only. The help of other audio-visual 
. aids as Avell as demonstrations Avas taken recourse - 
to. Such, for instance, Avere the -film-strips, flannel- 
graphs AAdiich explained the story of the neAv method 
of rice cultivation and the benefit that A^muld accrue 
to the farmer by its adoption in the shape of in- 
creased yield. , Special efforts AA^ere made to ensure 
that the publicity material Ava^^ brought to the notice 
of those fqr/AA^hose benefit it AA^as made. 

In addition to what, has been indicated above, 
various other measures Avere adopted to induce the 
cultivator to take, to this method of cultivatiou. 
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Such, for instance, Avere granting short-term loans 
to the farmers and the reduction in price of fertili- 
. zers. 

Reports from various sources indicate that the 
efforts made by the Central and the State Govern- 
ments to introduce better paddy cultivation all over 
the country had met AAnth" success. This could be 
ensured from the statements from various sources, 
viz, from the individual farmers, reports of the 
State Governments, from data relating to fertilizers 
despatch and consumption, etc. Prom the reports 
it has been ascertained that a total of 2,06,175 acres 
ill 25 different States have been put under the iieAv 
" method of cultivation — All the different steps per- 
taining to the^new method of cultiAmtion have been 
folloAA^edjn- these acres. In addition, the method has 
~ been partially adopted, particularly in the aiDplica- 
tion of fertilizers, over an additional 30 lakh acres. 
In 23 States a total of 14,366 acres of seed-bed AA^as 
reported. As compared Avith the acreage under the 
improved method, the seedling area appears to bear 
a very close approximation of the' actual field area 
Avhich could possibly be transplanted Avith the seed- 
lings produced. 

It Avill be at this stage appropriate to examine 
the various factors that AA^ent into making this cam- 
--paigii a success,* The main factor Avas the conviction 








can led to the fafmer about the usefulness of* the new f 
method. This conviction was carried to his very / 
door and he had not to grope about for facts an'd I 
techniques. As a consequence, other factors became 
naturally operative. The farmers were initiated 
into the practice of using greater amount of fertili- i 
zers and manures with the result that these brought 
them good dividend. The use of good quality seeds i 
was also an important step. The fact was impress- 
ed upon the cultivator that the better quality of 
seed would go a long way to give him a better crop. 

In addition to better seeds, a lower seed rate per 
acre was stressed. This had an advantage over the 
older orthodox method in which the farmer had to 
use^ larger quantity of seed. In many cases the ope- 
rations were combined with certain types of improv- 
ed implements which facilitated work. Lastly, the 
liroper care of the seedlings in the nursery stage and 
liroper inter culturing and weeding of the plants in 
the held were of great importance. In short greater 
attention was given to the individual plants in this 
method, and the labour thus bestowed gave adequate 
return in the shape of greater yields. 

Throughout the time the campaign was under 
contemplation, and later when it was actually con- 
ducted, the time factor was kept constantly in mind. 
By the time the decision was taken to work on the 
campaign, the sowing season was hardly a few months 
ahead, and steps had to be taken speedily enough to i 
ensure that the instructions and the practices ad- : 
vacated reached the farmer well in advance of the 
sowing season. For this purpose, it was necessary ^ 
that agreed recommendations were to be made ready 
before the advent of the sowing season and this was 
done. Then there was the question of organising the 
supply lines so as to ensure that all the materials 
required were made easily available. Thus, for in- 
stance, the availability of fertilizers, seeds, etc. was 
arranged for much ahead of time. In planning the 
campaign a dead line was drawn by which time the 
campaign material was proposed to be in the hands 
of the workers. This was necessary because if the 
workers were not adequately fed with literature and 
other visual aids, the campaign would have a lame 
start. This dead line' was strictly adhered to and 
it was ensured that all theaiecessary campaign mate- 
rial was ill the hands of the workers when they re- 
quired it. And not of any less importance was the 
support of the leaders of rural areas, of village' school 
masters, of public workers, etc. which was sought and ^ ^ 
readily given. Since it was a campaign meant for 
the people, it was essential that people ^s cooperation 
should be sought and ensured. 

The data relating to fertilizer consumption "make - 
interesting reading. The reports indicate that for 
the period ending the 30th September, 1953, 2,12,754 
tons of ammonium sulphate were consumed as against 
1,89,172 ill 1952. It should be mentioned in this con- 
nection that the data relating to 1953 cover a period 

(Gontd. on ‘page 32) 
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GUESAROL 550: 50% DDT water wettable Powder forming 
a stable suspension on the addition of water; recommended 
against a wide range of important crop pests. 

GUESAROL DUSTS: Ready-for-use Dusts containing 3 to 10% 
DDT, recommended against crop pests under conditions of 
water scarcity. 

GEIGY 33: 10% DDT ready-for-use Dust for the preservation 
of stored produce from insect pests. 

GEIGY 33A-5; 5% DDT ready^for-use Dust for the protection 
of stored potatoes. 

GEIGY MANGO SPRAY; A wettable dual-purpose powder 
'Containing DDT and Sulphur in an optimum combination for 
the control of Mango Hoppers and Mango Mildew. ^ 

HEXIDOLE 805; Ready-for-use Dust containing TechnUal 
BHC (gamma isomer content 0.65%). Recommended againit a 
variety of crop pests. 

HEXIDOLE 810: Ready-for-use Dust containing Technical 
BHC (gamma isomer content 1.35%) recommended against 
locusts, grasshoppers and other important pests. 

HEXIDOLE 950; Water Wettable Powder contairing Tech- 
nical BHC (gamma isomer content 6.5%). Recommended on 
dilution with water against several species of crop pfsts. 
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A paddy field in Bengal — the stalks being cut for 
separating the grains 
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I T was an extreniel}^ pleasant experience to meet i 
Mr. N. C. Joseph, an enlightened poultry-keeper i ^ 
of Ajmer. Mr. Joseph is a veteran in poultry- 
keeping and has developed it into an art. Poultry- 
keeping as a hobby would perhaps be regarded b}^ 
most people as a waste of tiiiie and money, but Mr. 

Joseph is vehement in asserting that it is a, profitable 
pastime, if intelligently pursued. ‘‘Besides giving 
certain extramneome in these days of economic stress, ’ ^ 
he .ac1ded,"~“ plenty o£ excellent nutritive food is en- 
sured to the keeper and liis f ami]}^ ; even the droppings 
of poultry are useful as manure for kitchen gardens.’^ 

The observations made by Mr. Joseph are based on ^ 
exi^erience and his talk on the subject of poultry- 
keeping is frequently in terspAsed_with^ interesting 
anecdotes from his long career of over 40 years in 
this line. 

HOW IT ALL, STARTED 

Mr. Joseph was initiated into poultry-keeping by 
his mother when he was only eight 3 ^ears old. She 
being a keen and enthusiastic poultry-keeper herself 
wanted J oseph to learn the secrets of this art at an i 
early age. So she entrusted all her birds to the care 
of young Joseph. He did not betray the confidence 
placed in him by his mother and gave her a surprise V 





A few eggs produced by liens raised by Mr. Johnson 

by winning a second prize in one of the local poultry 
shows held at Ajmey. The stimulus thus gained was 
sufficient and his interest in poultry, gradually in- 
creased. He now cherished a dream to rear a flock 
of quality and class birds as his own. 

The keen and healthy rivalry prevailing among 
the poultry-keeiDers of Ajmer at that time provided 
the necessary atmosphere for the development of 
Mr. Josephus ideas. When he joined the railway de- 
partment, with his first pay he went in for a set of 

Johnson spreading clean sand in the spacious cages 
maintained by him 


Tlie prize-winning Rhode Island Red belonging to 
Mr. Johnson 


eggs of White Orpington. Fortunately^" from tlie 
chickens hatched out of this seh Joseph won. a. prize ■ 
for the best bird at a local show, beating nearly all 
the imported stock in Ajmer. Thereafter, Mr. Joseph 
became a member of the Indian Poultry Club and 
started exhibiting his birds, in the All-India Poultry 
Shows held at various places of India. /‘And wher- 
ever I exhibited my birds, I never let down my pro- 
vince and won a series of prizes/’ he said, with eyes 
radiating pride, 


Before going to office Johnson en- 
sures that iiis birds are well-fed 
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Disc Plough 


Model “240’’ 

Deep Tillage Cultivator 
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All this, of course, was iiitroductor}^ to what 1 
really wanted from Mr. Joseph. I was interested in 
how he managed to make capital out of this hazardous 
hobby. He was amused at my enquiry and jocularly 
remarked that he did not possess any magic wand. 
The only thing that he did was that he observed all 
the simple rules of poultry-keeping very strictly. “To 
devote personal attention and care to all possible 
extent was the best way to raise quality birds” — this 
was the golden rule he followed. 

Mr. Joseph believes in giving the chickens a 
good start. For the first three months he feeds them 
on skim milk, cereal grains of good quality and hop- 
pers filled with mash. To give a good exercise to the 
tiny birds, lie places the grains under good, clean 
and deep litter. As soon as the sexes can be distin- 
guished, females are picked out from the flock and 
kept separately. This is especially beneficial for the 
pullets who are thus saved bullying by the males. 

Another important point that is often overlooked 
by an ordinary poultry-keeper is the necessity for 
drastic culling and the elimination of undesirables. 
Only the best birds should be maintained. Mr. Joseph 
has developed a novel way of detecting the sick and 
the sorry birds. Early in the morning, he would 
inspect his flock and see whether the tails of all the 
birds v/ere up and erect. The ones with downcast 
tails would at once be segregated from the rest of the 
flock, and in case the symptoms were serious enough, 
these would . be destroyed straightaway. Everyday 
the droppings of , the birds should also be examined 
to ensure that the birds were not suifering from any 
internal Avorms. 


FARIMI [EQUSPMISINIT 

Tractors, 4 power sizes, 26 models (Diesel 
Powerine, Gasoline) 0 Tractor Mounted Equip- 
ment 0 Ploughs e Harrows o Cultivators 
0 Tiller Combines (Harrow-ploughs) 0 Self- 
propelled ^^Drive-O-Matic” Combines e Manure 
Spreaders 0 Seeding, Planting and Fertilizing 
Machines e Haying Equipment e Sugar-cane, 
Sugar-Beet, Tobacco and Peanut-cultivators etc. 


Keep Ahead 
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Designed Right, Built Right and Priced Right for 
Modern Power Farming. 


To keep the birds healthy, their dAvelling places 
must be kept scrupulously clean. They must be suffi- 
ciently roomy and airj^and should be kept free of any 
kindsmf Avorms or ticks. The corners of the cages 
should be disinfected at least once in a Aveek Avitli 
I • the simple treatment of kerosene oil and phenyle in 
the ratio of 50 : 50. Such simple measures have help- 
ed Joseph keep out the most deadly disease among 
poultry, the Ranikhet disease, all through his long 
career as a poultry-keeper. And this is not a negli- 
gible achieA^ement. 

Each night Mr. Josepli Avould visit the cages to 
see that the crop is full. It should also be ensured 
that_ the birds were not losing AA^eight. An sleeping 

I , birds breathing should not be accompanied by any 
sound. The last feed of the day should also be consi- 
dered very important. This should be adequate so 
that the birds might not suffer from night starvation. 


•K 5 H U TT / Serving farmers throughout 
the world for 1 14 years. 


Sole Distributors 



P. B. No. 1081 -P. B. No. 139, P. B. No. 1 107 P. B. No. 109 

Bombay. Calcutta. Delhi. Madras. 
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GENERAL REiArARKS 

Mr. Joseph has kept nearly all the common 
breeds of poultry, but he has developed a special pre- 
ference for the Rhode Island Red variety. It is his 
^ vie-AV -that this breed is as hardy as the desi and is 
quite Avell suited to Indian conditions. Though 
Rhodes consume more feed than the other types, they 
are absolutely docile and provide excellently nutritive 
food both in respect of quality and quantity. 

{Contd, on page 29) 









Head of the 

r-T-^ I-IE aphids, popularly known 
[I as tlie. plant lice, belong to 
a Avell defined group of in- 
sects Avitli soft,bodies and 
nmith parts with a eoinplex and 
almost fascinating lif e-bistpry and 
a staggMsTihg rate of reproduction. 
These apliids iivdy be of various 
colours like' green, grey, biwn, 
red, black and white. They some- 
times secrete long, white threads 
that give tliem a wooly appear- 
ance and lie beiieatlilhein. In other 
cases the.y ' secrete a . sort of dust 
or bloom. Most of them, however, 
have no covering and are naked. 
The mustard aphid, . 

]2huni vseuxlolnissicae an impor- 
tant member 'of this exclusive 
group and is a serious pest of this 
valuable oilseed crop - throughout 
the Indian Union. They pierce 
the plants and suck their life-giv- 
ing sap and thus devastate crops. 

A few years ago the mustard crops 
of both Uttar Pradesh -and Bihar 
were ruined in this manner. 

Though the pest is called the 
mustard aphid, it is a serious pest 
of all .cruciferous., ci’pps grown in 
the cold weather in our countr}^ 

It is, however, a major pest of 
mustard and rape. To the culti- 
vators of the Punjab it is known 
as tela while in the Uttar Pradesh 
it is known ' or inahun. . 

The species is widely distributed 
and has been reported from almost 
all parts of the world. Apart from 
mustard and rape, its choicest food 
plants, it has -been recorded to in-. . 
fest and cause appreciable damage 
to radish, ; spinach, turnip, knol- 
kohl, cabbage, 'caidifiower, lettuce 
and other crop plants ^ and wilcl 
shrubs- of- the.. brip^^ . f amil.>'^that 

grow in the colcU lyeatliei^ In 
Delhi the pest has" also " been re- 
corded on tobacco and potato. 

The mustard aphid is a tiny, 
soft-bodied insect about one-tenth 
of an inch long and whitish green 
in colour. It appears in the field 
sometime in November or early 
December depending on the 


E. S. NARAYANAN. 

Division of Entomology/ L A. R, I.# New Delhi 


weather conditions when the nius- 
tai-d plants have put forth their 
stems. Even the tender plants 
are sometimes literally covered 
with hundreds of thousands of 
these little villains. The affected 
leaves usually get curled and if 
the infestation is severe the plants 
wilt and wither. It is not unusual 
, to find in the fields many plants in 
a dwarfed condition or having a 
stunted growth. The more heavily 
infested plants rot and perish. 

. These aphids secrete a sweet liquid 
known as the ‘honey dew^ which 
is eagerly soughTbyhertain species 
of ants that return their gratitude 
• to their generous host by almost 
forming a first line of their de- 
fence. These ants sometimes even 
provide the aphids with adequate 
shelters. Apart from the ants bees, 
wasps and other flies are regular 
visitors to get their sliare -of this 
sweet liquid. A black mould'de-_ 
velops on a badly infested plant 
and in such cases the crop gets a 
black, blighted appearance. 

LIFE-HISTORY OF THE PEST 

Altliougli the mustard aphid is 
a major pest of cruciferous croiDs 
in our country, there is still a gap 
in our knowledge of its complex 
life-history. The climatic condi- 
. tions prevailing at any place at 
any time govern vitally the biono- 
mics, biology and the rate ofjiiulti- 
plieation of the pest iii the field. 
The mode of ovipositipn, the for- 
ination of wings in adults and the 
prevalence of both sexes are 
governed solely by the ecological 
factors. In temperate climate ' we 
usually get a brood just before the 
winter comprising ^f both males 
and -females,- the latter producing 
•fertilized eggs •: which hibernate 
. daring the cold weather and hatch 
. during the spring. The adults that 
are produced comprise both Aving- 
ed and Avingiess forms. Tn spr ing 
^..juid-soimmej:, Jipw-eve ds 

AAuthout ferti- 
lization and the “ pi’Ogeny are iu- 
A^arja bly fern ^e . 


This general outline of life-his- 
tory does not apply to the Indian 
aphids, at least those that occur in 
the plains. There are some forms 
that are active only in the Avinter 
months Avhile others are present 
throughout the year if food is 
aA^ailable. So far as the mustard 
aphid is concerned it makes its 
first appearance, as has been men- 
tioned before, sometime in Novem- 
ber and is obserA^ed causing exten- 
sive damage to various cruciferous 
crops upto April. The damage 
starts with mustard subsequently 
spreading over to radish, cabbage, 
knol-khol, etc. No sexual forms 
liave so far been recorded in Delhi 
and the surrounding areas. Aga- 
mic or asexual production is the 
rule. The same has been observed 
in Mysore and other places in the 
south. It is just possible that in 
tlie hilly tracts of the Indian 
Union, specially in the north, 
Avhere there is a severe cold 
Aveather Avith frost and suoav, this 
species appears in sexual forms 
and la 3 ^s eggs also. In the plains, 
hoAvever, they: jnultiply asexually 
generatioii after generation. The 
first females that appear on the 
crop, and AAdiich are knoAvn as the 
stem-mothers, produce tiny living 
young ones AAdiicli mature Avithin a 
Aveek or so and produce again 
-uther young ones. These multiply 
generation after generation in geo- 
metrical progression until their 
huge population becomes deadly to 
the crops. — - - - 

When the mustard is harvested, 
they turn to radish, caulifloAATr, 
cabbage or any other cruciferous 
crop that is left in the field. Their 
number goes on decreasing and as 
the temperature rises, the days get 
longer and the summer approa- 
ches, a generation of Avinged adults 
is produced that establishes small 
colonies on plants growing in cold 
moist places. Sometimes these 
Avinged adults migrate to hills 

{Gontd. on page 23) 
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Section of a ‘field under the improved 
method of paddy growing 


By 

A. R. VYAS 


ILJ ROM ten acres of laud which were under the 
JL Japanese method of paddy cultivation, dniing the 
last kharif season in the Kolaba district of Bom- 
bay State, the area during the current kharif has 
increased to 400 acres ; the yield on one farm which 
I visited last September ha.s more tlian doubled. 
The average has increased from about 30 maunds 
of paddy to. the acre to about 80 to 100 maunds. The 
wisdom of the improved method has cpght the ima- 
gination of the farmers of Alibag in the Kolaba 
district. . 

^lETHOD PFvOVES POPULAR 

The credit for popularizing the improved technique 
goes both to the major political party in the district 
and the agricultural officials. . The first mobilized all 
its efforts to carry the knowledge to the fields of in- 
dividual cultivators; the officers of the agricultural 
department provided farmers witli the technical 
'know-how' and fertilizers in time. 

The crop which stands over six 
feet high lins heen protected 
agaiivst ‘lodging’ , hy (‘oir ropes 
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Nearly 590 farmers have grown paddy this year 
under the guidance of agricultural officers, eacli of 
whom looks after 10 acres ; more than 250 cultivators 
iiave started on the improved method after seeing 
the results on their neighbours’ fields. The seed 
rate, I was told on good authorit}", has come down 
from 40 - 80 lb. an acre, to between 10 and 15 lb. 
Next season it will have dropped to 10 lb. 

MHATRE’S 18 ACRES 

Shri N. K. Mhatre of village Dhokowda in Alibag, 
Kolaba district, has grown 18 acres of paddy under 
the improved method. His crop which had begun 
flowering when I saw it, stood about six feet high. 
Cheek by jowl was another field which had followed 
the old technique. The thin crop was barely three 
feet high, Avith very fcAv tillers. Each of Mhatre ’s 
plants had more than 40 tillers as against an 
aA^erage of 20. 

The area gets an average rainfall of 100 in. a year. 
The excellent condition of the crop is, therefore, the 
result of heavy manuring, transplantation from the 
raised seed-bed and interculturing. 

The seed soAvn Avas of the K42 A'ariety and manur- 
ing Avas done at the rate of 64 lb. of nitrogen and 
32 lb. of phosphates to ' the acre. This farmer is, 
hoAvever, experimenting with different types of 
manure in different plots. In one area, he has used 
fish-manure, in another manure of sheeps droppings, 
and different combinations of manure in yet another 
l^lot. " ^ — ' __ 

Translantation of seedlings vras carried out in the 
first Aveek of July and there liave been four inters 
culturings. The crop Avas hai-A^ested tOAvards. the 
end of October. The yield in one of the farms Avas 
betAveen 80 to 100 maunds to the acre, as against less 
than half this quantity last year, Avhen the old 
method Avas used. ' ~ 



Each plant has oA^er 40 tillers as against the a Average 
ol* 20 under the old method of paddy groAving 


This gives an idea of the shape and healthy growth of 
the crop 
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ITH the adoption of the 
Japanese method of paddy 
cultivation in the country, 
the use of small implements for 
performing the various operations 
involved has become necessary. 
The Agricultural Research Sta- 
tion, Karjat (Bombay) in this 
connection has developed a simple 
hand-hoe, popularly known as the 
Karjat hoe, which may be used for 
iiiterculturing. This cheap and 
efficient implement was well re- 
ceived in Bombay State. A large 






By 

N. GOPALKRISHNA, 
College of Agriculture^ Poona 


number of this type of hand hoes 
has since been manufactured in the 
workshoi) of the Agricultural En- 
gineer, Bombay State, and sup- 
plied to interested persons in other 
States as well. 

Manually-operated weeders of 
the Japanese type are available in 
the market but these are rather 
costly and are beyond the buying 
capacity of an average Indian cul- 
tivator. To overcome this dis- 
advantage, a small manually-ope- 
rated rotary hoe has recently been 
perfected at the Agricultural Re- 
search Station at Karjat for the 
benefit of the farmers. This hoe 
is an improvement over the Karjat 
hand-hoe and is also suitable for 
iiiterculturing in wet paddy lands. 
The ^backward motion and the 
jiressure required for working the 
Karjat hand-hoe have been elimi- 
nated in this improved type and 
it performs all the operations of 
iiiterculturing at one_stroke, viz. 
cutting of _weeds,'^iiixing these 
with slush' and thoroughly aerat- 
ing tlje soil by its rotary action. 
It is very economical to use, work- 
ing four to five times faster than 
the Karjat hoe. It is simple in 
construction, light in weight and 
easy to operate even by a layman. 
With this hoe a worker can nor- 
mally interculture to 2 acres a 
day with ease and witliout much 
strain. 

Enquiries regarding the Hand 
Rotary Hoe may please be address- 
ed to the Agricultural Engineer to 
the Government of Bombay, 
College of Agriculture, Poona-5. 
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K. S, YAWALKAR and C. H. PATHAK 


^ |j ^ HE United States of America possesses an ex- 
J£ tensivej Avell-planned agricultural Extension 
service, which has remarkable work to its cre- 
dit. Extension work in America is based on the part- 
nership between the government, the land-grant col- 
leges and the people. Its fundamental objective is to 
better the living standards of the people. This im- 
l^rovement is sought to be brought about b}^ translat- 
ing the results of scientific research into everyday 
practical usage to be followed b}^ farmers, housewives 
or a community or by the whole village. Stated in 
brief form b.y Brunner and Smith, some concrete ob- 
jectives of agricultural, home economics and 4-IT Ex- 
tension in the United States are: — 


(1) To bring the farmer the knowledge and help 
that Avill enable him to farm still more effi- 
ciently and to increase his income, 


(2) to encourage the farmer to grow his own 
food, set a good table, and live well. 


(3) to help the members of the farm family to- a 
large appreciation of the opportunities, the 
beauties, and the privileges of country life, and 
to know something about the world in whicli 
they live, 


(4) to train youth to take his place as a member 
of tile famil}^, community and society. 


(5) to promote the social, cultural, recreational, 
intellectual and spiritual life of rural people,. 


(6) to place oiiportunity before rural people 
whereby they niay develop all their native 
talents through work, ■recreation, social life and 
leadership, and ' ' ^ „ 


(7) to build a rural citizeniy, proud of its occu- 
pation, independent in its thinking, construc- 
tive in its outlook, capable, efficient, self-reli- 
ant, with a love of home and country in its 
heart. 


Thus Extension not only takes the findings - of 
science to the farmers and assists them in stepping up 
production, but it also takes the problems of the"far- 
mers to the research laboratories for investigation. 
Thus Extension may be thought of as a two-way clian- 
i^el — extending, on the one hand, the findings of scU 
ence to the farm people, and, on the other, taking the 
problems of the farmers to the research workers for • 
study and analysis. 


The development of this programme on such a 
large scale is not without a philosoph}^ 


According to 0. B. Martin, there are four great 
principles upon which the Extension Service pro- 
ceeds, namely. 


(1) The citizen is the sovereign in a democracy, 


(2) the home is the fundamental unit of civiliza- 
tion. 


(3) the family is the first training group of the 
human race, and 


(4) the average farm is endowed with great re- 
sources and possibilities. 


Professor M. L.. Mosher (University , of Illinois) 
has given a five-point outline for agricultural pro- 
gress : ' , , . ' 


(1) Research — that learns the facts ‘ on which a 
sound agriculture is based 


(2) Education — of many farm people in the facts 
learned through research 


(3) Application — to farm practice, in an orga- 
nized way, . of the facts of research learned 
through education 


(4) Selection — of the most valuable products or 
practices found by measuring the results, when 
established facts are applied by many farm 
people 


(5) Bistribntion — to all the farm people of the 
most valuable products or practices developed 
by the aiDiolication of the facts of research, 
tempered by farm experience 


The Extension work in the United States, un- 
doubtedly, will always remain a model for countries 
•thinking of introducing such a system at home. Here, 
however, a word- of caution may be added. The 
..United States has followed a unique course of deve- 
lopment. The United States Extension Service had 
its beginning under exceptional!}^ favourable circum- 
stances. One should not- therefore, be dazed by the 
colossal Extension organisation functioning in that 
country. Local conditions have to be carefully con- 
sidered before launching any such scheme, 
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The infective agent is a virus 
Avliich cannot be seen by ordinary 
microscopes. This is present in the 
saliva of rabid animals and is in- 
troduced into the tissues throngh 
a Avonnd nsnally inflicted by the 
teeth of alfected animals. The in- 
fection can occur through any 
Avonnd soiled with infective saliva. 
The infection travels tip to the 
brain throngh the nerves. 

DANGEROUS DISEASE 

Even though the total number 
of domestic animals dying of this 
disease every year in India may 
be comparatively smaller than of 
other diseases like rinderpest, yet 
rabies remains one of the most 
serious and dreadful diseases due 
to the following main reasons : 

(i) Death is sure once the 
animal starts showing 
symptoms of the disease 

(ii) Man can also be infected 
by the animals 

SOURCE OF INFECTION 

Tliough almost all species of ani- 
mals are susceptible to rabies, the 
dog remains the main source of in- 
fection in our countrj^ According 
to Ahuja and Brooks, out of the 
44,869 human cases in 1949 which 
got anti-rabic vaccine, prepared at 
the Central Eesearcli Institute, 
Kasauli, dogs were responsible for 
89.2 per cent and jackals for 6.8 
per cent of the bites. In addition 
to dogs, jackals and wolves, rabies 
has been reported in India in such 
animals as cattle, the horse, 
mule, camel, -^cat, . monkey, mon- 
goose, h^^ena, tiger, panther and 
the .elephant. 

Mice, rats and monkeys are 
readily susceptible to rabies when 
artificially infected for experimen- 
tal puriDoses but in nature, these 



ABIES is an acute and . 
rapidly fatal disease, prin- 
^ cipally affecting canines. It 
is also communicable to man by 
the affected animal biting him. 
The most characteristi/c symptom 
of the disease in human beings is 
a great dread of water. Due to 
this reason, rabies is termed hydro- 
phobia, meaning ^fear of water 
when it affects human beings. 
This term, however, is not appli- 
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cable— to animals, since ^fear of 
water’ is not a symptom in them. 

This disease is found in most of 
the countries of the worldA It has 
been practically stamped out from 
the British Isles, due to the effec- 
tive enforcement of measures like 
six months’ quarantine of all im- 
ported dogs, destruction of all 
stray dogs and such other precau- 
tions. 








animals rarely suffer from rabies. 
No case of hydrophobia has been 
recorded in India as a result of a 
rat-bite or monke^^-bite. 


vSYMPTOMS 


S3miptoms in animals which are 
ill the main responsible for the in- 
fection of the disease in India, in 
some domesticated animals and 
man are briefi}^ given below : 


Dogs: In dogs, the disease 
takes either a furious or a dumb 
form. There is no fundamental 
difference between the two forms, 
except that in the furious form the 
period of excitement is more pro- 
nounced as compared to the dumb 
form. The constant and common 
feature of both the forms is that 
the animal ends in paral3^sis fol- 
lowed b3" death within five da3'S. 
In the furious form the S3nnptoms 
ma3^ start with excitement, mani- 
fested b 3 ^ wandering over long 
distances in the case of pariah 
dogs and hiding in dark places in 
the house, accompanied by exces- 
sive friendliness towards the own- 
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er in the case of iDet dogs. The 
animal starts attacking living or 
imaginaiy things wuthout provoca- 
tion. The voice becomes altered in 
character. In pet dogs, biting its 
own chain and such other objects 
is a common feature. An affected 
pariah dog, while running long 
distances ma3^ aimlessly bite an3^ 
one coming in its wa3^, but will not 
chase or make an3^ special effort 
to bite a dog or other animal going 
awa3^ from it. 


In the dumb form of rabies, the 
excitement period being less mark- 
ed and shorter, the symptoms 
seen are X)aral 3 ^sis of the lower 
jaw, iirotrusion of the tongue and 
salivation. In both the forms, the 
primar3^ symptoms are followed by 
paral3^sis of the hind legs before 
death. 


Jackals: Jackals usuall3^ run 
awa3^ on seeing human beings. If 
a jackal attacks a human being, it 
should be presumed to be rabid. 


Cattle, sheep and goats: Cat- 
tle manifest signs of fur3^ by fre- 
quent striking of feet on the 
ground, bellowing and a general 
disposition to do damage. There 
is dribbling of saliva from the 
mouth. These symptoms are fol- 
lowed b3^ paral3^sis commeneiiig 
with the hind limbs. S3nnptoms of 
rabies in sheep and goats are veiy . 
much similar to cattle. These ani- 
mals generall3^ do not bite other 
objects. 


Horses: In horses, the stage of 
irritatioir is generall3^ well-marked. . 
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Tlie3^ bite themselves and 

other objects like the manger. 
Symptoms of excitement are fol- 
lowed by paralysis affecting the 
throat muscles and hind limbs. 


Human l)eings : The s3unptoms 
usually start with depression, an- 
xiet3^ or fear accompanied b3^ pain 
at the site of the bite. There is 
a slight rise in temx^erature. 
There is. a disinclination to drink 
liquids, especially water, and when 
the patient tries to drink water 
there is a sudden spasm of the 
throat muscles, with the result that 
the patient feels choked and ma3’^ 
emit peculiar sounds while strug- 
gling to take his breath. At this 
stage, diagnosis is not ver3^ diffi- 
cult and speciall3^ so when there 
have been reports of dog bites. 
This stage gradual^ passes into 
exhaustion and general paral3^sis. 
Avhich soon ends in death. 


(Contd. on page 28) 















By N. D. KEHAR, Animal lutriiion Division, Indian 
Veterinary Researchlnstitute, Izatnagar 


AT is an essential constituent of liiiman cliet- 
[H ary. It acts and only as a source of energ-y 
but also as a supplier of essential fatty acids 
and a carrier of fat-soluble vitamins, namely, A, D 
and E. 

CLASSIFICATION OF DIETARY FATS 

The dietary fats can be classified into two broad 
groups, viz., (1) those of animal origin, like butter, 
lard, etc. and (2) those of vegettible origin, like mus- 
tard {Brassica nigra), til {Sesamum inclicnm), 
groundnut {Aracliis hypogea) and coconut (Cocos 
nucifera) oils, etc. Chemically these materials are 
similar, being compounds of glycerine with certain 
types of organic acids. The oils which are liquid at 
ordinal^ temperature can be hardened by hydroge- 
nation — adding hydrogen with the help of a catal 3 ^st 
which aids this process. This h^ulrogenated product 
is popularl^^ known as vanaspati. 

The average Indian generall^^ prefers ghee 
(clarified, heated butter) to oil or other t^qDes of fat. 
During and after the Second World War, most of the 
articles of human consumption including ghee ^vere 
in short supply. The shortage of ghee was at one 
time considered to be approximate^ 400 per cent. 
The extremel}^ high prices of ghee made it unavail- 
able to the common man and various kinds of vanas- 
patis became popular in the earl^^ forties as they re- 
sembled ghee in appearance and were comparatively 
cheaxier. 

FOOD VALUE OF ‘VANASPATT 

There is much controversy about the nutritive 
value- of ghee as compared to that of vegetable oils, 
-^both in the natural as well as in the h^ydrogeiiated 
forms. This controversy is prevalent among research 
workers both in India and other countries. In view 
of the diverg’ent opinions^ he] cDby scientific workers, 
on the nutritive value of different fats and oils, and 
also because of the use of such terms as vegetable 




ghee as synonjnns for vanaspaU, it was considered 
worth while to undertake a study of the nutritive 
values of the latter as compared to those of the for- 
mer. 


Appreciating the immense importance of this 
2n’oblem, investigations were undertaken to determine 
the nutritive values of raw and refined mustard, til, 
mohua, (Bassia latifolia), coconut, cottonseed (Gossi- 
py nm sp.) and groundnut oils commonl.y used for 
edible puiqDoses in different parts of the countiy, and 
eight brands of vanaspati, viz. Dalda, Swastika, 
Kotogein, Temple, Eajhans, First Quality No. 1, 
Binaula and Cotex. The nutritive values were com- 
pared to those of ghee as affecting growth, reproduc- 
tion and lactation. The effects upon the absorjption 
and utilization of vitamins (A and B), calcium, i)hos- 
phorus and protein were also studied. 

This work was carried out in two series with rats 
as experimental animals. In the first series, the fats 
were incorporated at a five per cent -level in a s^ui- 
thetic diet containing sub-optiinuni. qiiantities of vita- 
min A and possibly also of vitamin B-eomplex. In 
the second series, these fats and oils were incorporated 
at the same level, in some Indian dietaries of poor 
qualit}^ The indices for comparison in both the 
series were growth, general health, as well as repro- 
duction and lactation. 

SYNTHETIC DIET EXPERIiMENTS 

The experimental rats were fed on a purified 
diet in which protein was-supplied from casein, carbo- 
h^Tlrates from starch or cane-sugar and minerals^ from 
l^ure salts. The diet contained sub-023timum quanti- 
ties of vitamin A and possiblj^ also of vitamin B- 
complex. Such a diet was selected with the specific y 
object of simulating field conditions. This diet toge- 
ther with five per cent ghee, vanaspati or oil was fed 
to different but similar group of rats and the exiDeri- 
•ments were carried out for over three generations. 


On Jiberal diet no diiferencc in growth ivas o!)servefl>f^''Oi (a) “ghee” (h) “vanaspati” and * Cc) oil fed-rats . 






In the second and subsequent 
generations, rats on (a) cow-“ghee” 
show better growth than those on 
(b) “vanasi)ati” and (c) oils 
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Effect on growtli: It was found that in the first 
o'eneration there was hardly any dilference in tlie 
g-i-owt]i-]n*oinoting values of different fats. 

In the second and subsequent generations, the 
rats of the cov^-ghee groups showed, in general, a 
much better growth than the animals fed on vanas- 
pati or raw or refined oils. Among the different oils 
and the various kinds of vanaspati themselves, there 
was hardl}" any material difference. As between oils 
and the various kinds of vanaspati there was not 
mnch to choose. 

Tleprocluction and lactaMon: In regard to repro- 
duction and lactation, no marked difference was ob- 
served between the various groups fed on various 
kinds of ghee, vanaspati or oils in tlie successive ge- 
nerations. 

Liberal feeding : The oil or vanaspati-ied ani- 
mals, which had shown poor growth on the basal ra- 
tion, when given to a liberal feeding, i.e. when vita- 
mins and other essential dietary factors were added, 
made rapid gains in weight and very often equalled 
the ghee-ied rats within a few weeks. 

EXPERIiMBNTS WITH REGIONAL DIETARIES 

In the second series of experiments, ghee^ vanas- 
pati and oils were added either to the Bengali or to 
the North Indian diet as used by an average man of 
low-income group. These experiments were confined 
to one generation only but Avere spread over a long 
stretch of time. 

BENGALI DIET 

The Bengali diet Avas, on analysis, found to be 
very iDoor in calcium, protein and vitamins. The 
effect of feeding this diet over a prolonged period 
gave the folloAving results Avith regard to groAvth and 
general health. 

Groioili : On feeding the Bengali diet with 
either gliee^ vanaspati or oils the groAAdh obtained Avas 
uniformly poor and practically no difference could be 
--observed betAveen the Amrious oil and fat groups. 

On supplementing the diet AAuth extra vitamins, 
although the gain in Aveight of rats, in each fat group, 
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Rats fed on poor Ben- 
gali diet with certain 
“vanaspatis” for a pro- 
longed period exhibit 
( a ) xerophthalmiae 
(eye symptoms (b) 
X>aralysis 













Avas miicli liig'lier than on the nnsnpplemented diet, no 
difference in tlie groAvtli-pronioting A^alnes of the 
A^arions fats could be discerned. 

General health: On prolonged feeding of the 
Bengali diet, A^arions pathological symptoms like 
alopecia xero23hthalmia and paralysis Avere seen in 
rats consuming vanasixiU of certain brands. These 
symptoms Avere generally obserA-ed after the nine- 
teenth AA^eek of feeding. Animals fed on eovc-ghee 
Avere found to be comparath^ely less affected. 

As vanaspati contains no Adtamin A and ghee is 
a fairly rich source of this vitamin, it Avas concluded 
that most of these deficiency symptoms see}i in the 
vanas2Xiti-fed rats might be due to chronic Autamin A 
deficiency. 

NORTH INDIAN DIET 

In the other group the dietary tried AA^as that 
of an average man in North India. This diet Avas, 
on analysis, found to be richer than the Bengali diet. 
On feeding this diet Avith eo^x-ghee, A-arious kinds of 
vanaspati^ or oils at the same level, it Avas observed 
that the group of animals fed on (to^x-ghee grcAV at a 
better rate than the littermates given the same diet 
containing oil or vamispali. 

When the diet Avas supplemented Avith extra 
vitamins, it Avas obserA^d that the animals shoAved 
more rapid groAvth and the differences in the groAvth 
rates Avith A^arious fats, i.e. ghee, vanaspati or oils 
disappeared. 

Thus it Avould be seen that Avhereas on a sub- 
optimum diet coxv-ghee proved to be the best fat, on 
a liberal diet, the animals receiving ghee or any of 
the other fats fared equally Avell. Also, on very 
poor diets, AAdiich are deficient in many essential 
nutrients, no difference betAveen one fat and another 
Avorked Avith in these experiments could be obserA^ed. 

SUBSIDIARY EXPBRBIEXTS 

The aboA^e experiments indicate that Avith a sub- 
optimum diet, ghee appears, to give better results 
than crude or refined oils or vanaspati. When, Iioaa'- 
ever, the animals of the oil or vanaspati groups are 
SAvitched over to a liberal diet, the difference hetAveen 
the group of animals fed on coAv-{//iee and oil or 
va/naspali diminish es. 

In order to find out the reasons for the superior- 
ity of the coAV-^/Jica over other fats and oils, Avhen in- 
corporated in a sub-optimum ration, a number of 
subsidiary experiments Avere conducted to find out 
the digestibility of fats and oils, the comparative 
effects of different dietary fats on protein inetab'olism, 
calcium and phosphorus absorption, utilization of 
carotene and requirement of B Autamins. 

The digesHbility of fats and oils : Experiments 
carried out to study the digestibility of ^oxx-ghee, 
huflalo-ghee, crude and refined mustard, tih niohua, 
coconut, cottonseed and groundnut oils and eight 


different brands of vanaspati, xvlien fed at a five per- 
cent leA'cl, showed that the digestibility of all the fats 
and oils studied Avas more or less of the same order. 

Calcium, phosphorus and protein metaholism: 
Experiments carried out to determine the utilization 
of calcium, phosphorus and protein, AAdien ghee, oils or 
vanaspati Avere used in the diet, shoAved that some of 
the oils and vanaspati yielded results comparable to 
coxv-ghee as regards the absorption of calcium, but as 
for i^hosphorus coxv-ghee appears to gh'e better results 
than any other fat. 

Whth regard to protein, it Avas found that Avhere- 
as all the fats and oils studied Avere more or less 
equally efficient in improAdng the digestibility of the 
ingested protein, coxx-ghee Avas superior to others in 
raising the biological A'alue of the protein in the diets. 

VITAMIN ‘A’ IN ‘GHEE’, OILS AND ‘VANASPATI’ 

Coxv-ghee is a good source of vitamin A. Its yelloAv 
colour is due to the presence of carotene (a precursor 
of vitamin A). BuEalo-ghee generally does not 
contain carotene and its vitamin A content is usually 
loAver than that in ooxx-ghee. Ghee ordinarily avail- 
able in the markets generally contains a A^ery small 
amount of Autamin A. 

Vegetable oils Avere formerly reported to con- 
tain no .carotene. But it has been found that cotton- 
seed, niohua, til, mustard and groundnut oils contain 
small amounts of carotene. Refined oils or vanaspati 
do not contain vitamin A. 

AUTAMINS A AND B-CO^MPLEX 

WHien the experimental feeding periods of- rats 
used, in different groups for studying groAvth rates 
Avere oATr, the Hati’s of these rats Avere examined’ for 
their vitamin A content. It Avas observed that the 
greatest amount of Autamin A Avas found in the case 
of animals of the ooxv-ghee group. 

Experiments carried out Avith tAvo members of 
Autamin B-complex, viz. IT thiamin and riboflavin 
shoAved that under identical conditions rats fed on 
Qoxx-ghee required less of ■ these vitamins than , those 
fed on vanaspati and oils. 

Refining as Avell as hydrogenation of oil seemed 
to loAver the capacity of the liA^er to store Autamin A. 

^ In another experiment equal amounts of carotene 
Avere. fed to rats in different oils, vanaspati or ghee. 
It Avas^found that the efficiency of utilization of in- 
gested earoteneV 'as measured by the percentage re- 
covered as vitamin A in the liver, Avas better Avith coav- 
ghee than Avith either vanaspati or oils. 

HEATING AND THE AHTA^IIN ‘A’ CONTENT OF ‘GHEE’ 

Since ghee and other fats are used for cooking, 
observations made to determine the effect of heating 
on their Autamin A content shoAved that Avhen ghee Avas 
heated to 180 ° C. for half an hour, 50 per cent 
Adtaiiiin A Avas destroyed. Similar observation holds 
good in the case of oils and vanaspati as Avell. 
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I F the sheep maintained by 
onr dock-owners have to 
bring in vei\y good returns, 
proper attention should be given 
to ewes. At present, flock-owners 
tend to pay a lot more attention 
to the ram, with comparatively 
very little attention being paid to 
the ewes. 

The ram no doubt plays an im- 
portant job in the flock, but put- 
ting a high class ram in the flock 
and neglecting the ewe will not 
help in building up the productive 
leA^el of the flock. What is, there- 
fore, needed is that equal empha- 
sis is also laid on the good manage- 
ment of the ewes. 

Good management principles in- 
clude attention to breeding, feed- 
ing and good care in general of 
the ewes. 

In our villages, ewes are bred 
throughout the year, with the rams 
running with the ewes both day 
and night. Lambs are never wean- 
ed. This results in ewes starting 
their breeding cycle at ten and 
twelve months, much earlier than 
what is desired. The progeny as 
a consequence are poor, and the 
productive life of the ewe is also 
shortened. Since ewes would not 
have been fully grown at this 
breeding age, all ewes breeding be- 
fore they are 15 to IS months old 


will remain stunted and will be 
poor Aloers^ 

Allowing the rams to run with 
the ewes all the year round has 
other disadvantages as well. As 
lambs are dropped the year round, 
they will not be uniform in age. 
A high mortalit}^ will also result 
in lambs dropped during periods 
when climatic extremes are felt. A 
number of ewes get conceived 
twice in the year and drop two 
crops of lambs in the same 3 "ear, 
which will not be economical 
under the grazing conditions avail- 
able in the country. 

Male lambs, Avhich can best be 
disposed of for mutton in early 
winter, will naturally fetch a Ioav- 
er price in the market as they Avill 
not be uniform in size. Returns 
from the wool clip are also affected 
OAAung to a lack of uniformity in 
the first Avool clip, as it comes from 
lambs of varied ages. Some eAves 
are likely to remain empty due to 
the excessive strain on breeding 
rams. 

Considering these disadvantages, 
it is essential that the common 
practice of leaving rams with the 
eAves throughout the year should 
be discontinued, and a particular 
breeding season should be fixed for 
the dropping of Iambs, 


UNECONOMICAL SYSTEM 

Experiments conducted at the 
Government Livestock Farm, His- 
sar, haA^e proA^ed that the practice 
of obtaining tAvo crops of lambs a 
year retards flock improvement 
and such a system under Indian 
conditions is uneconomical. Eavcs 
dropping lambs tAvice a year can 
never develop fully and their 
lambs Avill have their groAvth re- 
tarded. In the long run there AAnll 
be a marked deterioration in the 
flock. Further, the additional fee^l 
and fodder requirements due to 
the extra strain cannot be fulfilled 
through grazing alone. Hence 
only one crop of lambs in a year 
must be aimed at. 

The fixing of the breeding sea- 
son Avill depend upon tlie period 
during AAdiich it is desired to have 
the lambs born. Lambing should 
be so adjusted that it coincides 
Avith the time Avhen grazing is in 
plenty so that ' there may be the 
least strain on the eAves. Further, 
lambing should be at a time AAdien 
the climate is also temperate. 
After fixing the lambing period, it 
is easy to adjust the mating sea- 
son. This should be five months 
in advance of the lambing period, 
AAdiich is approximately the period 
of piTgnancy in the CAves. The 


A AA^ell-brecl flock of Bikaner eAVes 





mating season slioulcl not last for 
more than two or tliree months. 

THE lilGHT PLAN 

The ewes slioulcl be clivicleci into 
groups of 40 to 50, ancl each group 
folcleci in a separate pen. This 
facilitates systematic ‘breeding 
since one ram is enougli to serve 
all the ewes in each pen. The ram 
should be let in with tlie ewes onl}^ 
at night, after the ewes return 
from grazing and should be remov- 
ed from tlie pen at daybreak next 
day. This arrangement permits 
the ewes to graze undisturbed dur- 
ing the day, at the same time al- 
lovdng the rams to rest between 
the mating hours. 

All ewes must be branded or 
marked for identification in the 
different pens to detect ewes en- 
tering a wrong pen before the ram 
is put in for service. It is a good 
policy to check up each evening 
whether the ewes are in their pro- 
per pens. The ram must also have 
a similar identification mark. If 
it is desired to record the date of 
service for the ewes, a colour paste 
may be applied on the ram^s 
brisket in the evening just before 
putting it with the ewes. Ewes 
that are served during the night 
will be detected the next morning 
by the colour mark left on their 
rumps. Ill order to detect ewes 
that have missed a fertile service 
at the first service but get served 
again in the next heat period, a 
different colour may be used every 
17 to 18 days. During the first 
ten days after the commencement 
of the mating season, a close watch 
should be kept to see that the ewes 
are property served. 

Pregnancy and lactation are 
heavy strain on the ewe. Natur- 
ally, the ewe requires a period of 
rest after each pregnane}^ and lac- 
tation. It is, therefore^ absolutely 
necessary to wean lambs when 
about four months of age to allow 
the ewes to have a resting period 
before the onset of the next mating 
season. Weaned female lambs 
should be kept away from the rest 
of the flock until they are fit for 
breeding. 

FEEDING THE EWES 

' The main income from the sheep 
to the farmer is derived from the 
sale of sheep and its products for 


wliicli it is essential that they may 
be efficiently and adequately fed. ^ 
It is, however, imperative that the 
feeding must be very economical 
with no detriment in efficient pro- 
duction. 

During summer, flocks need 
good pasture, shade, salt and 
plenty of pure water. Salt should 
be available for the sheep at all 
times. A sheep needs about one to 
six quarts of water daily, depend- 
ing upon the feed, weather condi- 
tions and the water-content of the 
forage. 

It was observed at the Govern- 
ment Livestock Farm, Hissar, that 
grain-feeding of ewes throughout 
the year did not result in any 
extra returns except that the ad- 
vantage of grain-feeding was ap- 
parent in the fir.st two years of the 
ewe^s life, after which the produc- 
tive value of both the grain -fed 
and non-grain-fed groups was the 
same. Sheep, therefore, should be 
fed on grazing alone bearing in 
mind, however, that nutritious [ 
grazing should be provided. Over- | 
stocking on any piece of land, how- | 
ever rich in nutritious grasses, [ 
must've scrupulously avoided, as [ 
under-nutrition with its adverse jl 
effects will result. If possible, it is ^ 
a good practice to divide pastures [ 
and to graze the flocks by rotation . j 
This practice'will also aid in reduc- 
ing the losses due to worm infesta- 
tion. X I 

Although feeding of ewes with 
grain is not eeonomicaV there are 
occasions when grain-feeding be- 

comes necessary and advantageous. 
Placing ewes on a rising plane of t 
nutrition for a period of about two ! 
or three weeks prior to the mating 
season, a practice known as ‘flush- j 
ing’, tends to increase the propor- 
tion of twin lambs and to bring i 

all- the ewes in heat nearly at the i 
same time, resulting in a more uni- i| 

form Iamb crop. The following [ 

concentrate rhixture will be found 1 

useful: f 

Gram 2 parts 

Bran 1 part 

_ Salt_ _ ty pern cent 

Sterilized bone- d 

meal ' 1 per cent f 

A J to J lb. of the above mixture . 
may be fed to each ewe. 

{Contd, on page 27) i 



PLANTERS, PROTECT YOUR i 
CROPS THE MODERN 
WAY 

RHOTHANE : STOP INSECT 
PESTS WITH RHOTHANE 
(TDE or DDD) 

The original farm-proved syn- | 
thetic insecticide, pioneered 
and developed by Messrs j 
Rohm Sc Haas of Philadelphia. | 
Rhothane has given consist- 
ently better results than other j 
insecticides. j 

RHOTHANE Dusts and Sprays | 
give fast, effective and long- ^ 
lasting control of insects, such | 
as, hornworms, budworms, i 
flea beetles, leaf-rollers, ear- 
worms, aphids etc., attacking 
vegetables, fruits, cotton, 
tobacco, etc. [ 

Agricultural formulations recom- 
mended are: (1) 5% Rhothane | 
Dust at 30 to 40 lbs. per acre. [ 

(2) Rhothane W.P. 50 at 2 lbs. [i 
per 100 gallons of spray, i 

(3) 25% Rhothane Emulsion |j 
Concentrate at 1 quart per 100 (I 
gallons of spray. 

[i 

Rhothane Spray and Dusts are jj 
equally effective for control- [; 
ling mosquitoes, flies and other i 
household and cattle pests. j 

1 

KATHON 2, 4-D DEPENDABLE | 
WEED KILLERS : 

Like all other agricultural che- 
micals of Messrs Rohm & 
Haas Co., KATHON weed i 
killers have been thoroughly 
tested and commercially 
proved. Where the problem 
, is one of easy-to-kill annual 
weeds, the amine salt j 
KATHON M-7 is the logical 
answer. KATHON E-40 con- 
tains a higher percentage of 
isopropyl ester of 2, 4-D. It i 
sticks to plants, rain or shine, j 
and it is effective during very j 
dry or very wet weather. j 
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A group of calves fed on three per 
cent refined groundnut oil in skim 
milk 


C. P. ANANTAKRISHNAN, 

Indian Dairy Research Institute/ Bangalore 


'TT^ VERY year, dairymen 
[H raise a large number of 
calves for replacements in 
their herds. They are fed on 
whole milk, and the quantity thus 
utilized for feeding calves alone is 
pretty large. For one thing it 
means so much less milk available 
for human consumption, especiall}^ 
so at a time of milk-shortage, and 
for another the dairymen have to 
meet the higher cost of rearing the 
calves as a result of feeding them 
with whole milk. 

Butter-fat is essential for the 
growing calf ; more so in the initial 
stages. But if an alternate and 
cheaper source of supply of butter- 
fat could be found for feeding 
calves, it would certainly reduce 
rearing costs and direct more milk 
for human consumption. 


Experiments conducted at the 
Indian Dairy Research Institute, 
Bangalore, showed that ' cheap al- 
ternate feed could replace milk. 
Refined groundnut oil and hydro- 
genated groundnut oil, instead of 
milk-fat, Avere tried in feeding- 
calves Avith good results. 

Refined groundnut oil at three 
per cent leA^el and hydrogenated 
groundnut oil at four per cent 
leA^el Avere used in skim milk and 
calves fed on these Avere compared 
Avith those receiving three per cent 
and four per cent butter-fat 
through AAdiole milk respectively, 
and the groAAdh and general con- 
dition of the groups observed. 
Cables not receiAung milk Avere 
giA^en shark liA^er oil to supply 
vitamins A and D. The other 


feeds given AA^as common for all 
the groups. 

Results showed that groundnut 
oil at three per cent level or hydro- 
genated groundnut oil at four per 
cent level in skim milk can be a 
very good substitute for aaRoIc 
milk in raising young calves. 
These vegetable fats, therefore, 
can be used instead of AAdiole milk, 
thus reducing the cost of rearing 
calves and making more milk 
available for the people. 


HIGHER VlTAUm ‘A’ CONTENT 

Another interesting result of re- 
search obtained at the Institute 
Avas the possibility of increasing 
Adtamin A "content of milk of 
the COAV during certain months by 

{Contd, on page 32) 
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By 

V. P. BHIDE 


HE Bombay Government 
have already spent Es. 50 
crores in the last two years 
for the implementation of the Five 
Year Plan in respect of agihcnl- 
tnral development. During 1952- 
53, an area of 1,17,000 acres was 
covered by new bunding work and 

42.000 acres were covered by 
mechanical cultivation. The area 
of kha7' (salt) land reclaimed dur- 
ing the 3 ^ear was 13,500 acres. In 
the field of minor irrigation, 42 
schemes have been implemented 
and seven are in progress. With 
the help of a loan of rupees one 
crore sanctioned by the Govern- 
ment of India for minor irrigation 
works 84,100 acres have been 
brought under irrigation already 
and this area will increase to 

1.10.000 acres Avhen all the pro- 
jects are implemented. 

Of the total area of about 31 
lakh acres under padd}^ in the 


SEASONAL PESTS OF CROPS 

from where they return to the 
jDlains when mustard crop is again 
in the field. It is a very common 
phenomenon to see the winged ap- 
hids flying about in the warm 
evenings in April and the begin- 
ning of May. Sometimes in our 
wanderings in the field at about 
this time our clothes are covered 
with these Avinged forms.' Several 
overlapping generations are pre- 
sent during the period November 
to March. -Cloudy and moist 
Aveather is conduciverto-the j-*apid 
multiplication of the pest - in the 
plains, and Avhen these Aveather 
conditions prevail Ave must always 
expect a AAudespread outbreak of 
the pest. 

CONTROL MEASURES 

But for the fact that the pest is 
kept under check both by physical 
and biological factors, the damage 
caused to the crops Avould have 
been far., more serious than Avhat 
it is today. Wind .and rain and 


State, about 17 lakh acres are un- 
der transplanted padd.y. From 
this area, nearly four lakh acres 
are suitable for the Japanese 
method of rice cultivation, since 
rainfall in this region is assured. 
The adoption of this method is ex- 
pected to save about 400 tops of 
paddy seed besides increasing the 
crop yields considerably. Demon- 
strations of the Japanese method 
of paddy cultiA^ation haA^’e been or- 
ganised in Amrious centres in the 
rice groAAung districts. ProAusion 
has also been made to adAmnee 
taccavi loans to farmers for adopt- 
ing this method for purchase of 
seed, fertilizers, etc. 

Tavo farmers, Shri Laxman Go- 
pal Mali of ShiATe Aullage and Shri 
Kallappa Banna Chougule of 
Ashta Aullage Avon first prizes in 
the 1952 Kliarif crop competition 
held at the State level. By adopt- 


fluctuating temperatures cause ap- 
preciable mortality among the 
aphid population. In addition 
there are a good maii}^ parasites 
and predators that take a heavy 
toll of the pest. Aphids are para- 
sitized by braconids and predated 
upon by the grubs and adults of 
lady-bird beetles, by the maggots 
of syrphid flies and the young 
ones of chr^^sopids and Jiemero- 
biidsV A fungus disease also de- 
stroys them in large numbers 
under faATurable conditions and 
their characteristic Avay of liAung 
in large numbers and almost 
touching each other makes the task 
of the fungus all the nmre easy. 
The folloAAung eontrbr“~ineasures 
are recommended to bring doAAui 
the pest population eifectively in 
the field: 

(1) Clean cultivation is very 
important .to control the 
pest elfectively and all 
Aveeds groAving in the Auci- 


ing improA^ed methods of cultiva- 
tioji and a liberal application of 
the compost obtained from toAvji 
and rural waste.s, farmers of 
vdlage Bidanlial, iiear Hubli in 
JJliamvar di.striet, have increased 
3'iclds of jO'WctT from four to .six 
tunes 23er acre. 

Bast fibre extracted from cotton 
stalks by retting appear to be pro- 
mising as a substitute for jute. 
Improved cotton varieties, viz 
Virnar and Jarila .yield fibre as 
pod as jute. In experiments Avith 
ii ligated iJombodia-4 and non-irri- 
gated .Jarila cottons, the former 
gave an yield of 3} maunds of 
fibre per acre, ivhereas that of the 
latter was 1|- maunds. The fibre, 
though too coarse to be .stiun by 
Itself, can be mixed with jute f or , 

gunnies or made into ropes and 
cords. 


(Contd. from page 8) 

nity of mustard fields and 
serving as alternate food 
plants for the pests .should 
be destroyed and burnt. 

(2) In the early stages infested 
.shoots should be pruned 
and the aphids destroyed. 
This simple and timely ope- 
ration Avill keep the pest 
from multipl,ying. 

(3) Dusting may be done with 
one to four per cent actual 
nicotine at the rate of 15-20 
lb. per acre. 

(4) Dusting with rotenone 0.5 
to 0.75 per cent and pvre- 
thriii (one part of 0..9 'per 
cent pyrethrin in five parts 
of talc) may be done at the 
rate of 15-20 lb. per acre 
according to the density of 
tlie pest-population. 

Heavy infestation of ajihids will 
pquire the ducting operations to 
be rqieated at weekly intervals for 
an effective control of the pest. 
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By G. P. SHARMA, 

Livestock and Dairy Development Officer, Government of Nepal 


p pr ANY people are familiar with the word yak 
l\/\ hut the habit and habitat, general characteris- 
'^tics, utility of this animal, etc. are compara- 
tively unknown. Tliis is because suitable literature on 
the subject is not available due to the secluded state 
of snow-covered areas where this animal is found. The 
common belief that this animal is primarily used as 
a beast of burden in tlie snowy areas is quite errone- 


“UlNllig” 


ous, as ill Nepal, the yak is kept specially for tivo 
purposes, viz. wool production and cross breeding. 

The yak belongs to the bison group of animals, 
which includes also the bisons of Europe and Ame- 
rica. The yak, however, is inter-fertile with the ani- 
mals of the taurine' "gToup. Accordingly, the yaks 
are mated AA'ith ordinarj^ cattle to produce hybrids. 


'• ' iv i Wvt iitiy 


(cow) 






'wliicli are of great utility in the area. But it is 
rather peculiar that among the hybrids while the 
males remain sterile, the females reproduce normall}^ 

HA351TS AND HABITAT 

The original home of the yak is believed to be the 
cold regions of Tibet and Siberia. Many herds of 
this animal are, however, found along the snow- 
covered mountain ranges of northern Nepal. But 
it cannot be said at present whether these animals 
actually belong to this part of Nepal or were ori- 
ginally imported from the neighbouring country, 
Tibet. These animals are usually reared on the 
ranch-system and the breeders drive them over long 
distances in the snow and semi-snow ranges in search 
of pasture. From June to November the animals 
are kept at an altitude of 12,000-16,000 ft. After 
this period they are gradually driven down to lower 
altitudes, and by January they come down to a re- 
gion of about 10,000 ft. in height where they re- 
main for the three subsequent months. As these 
places begin to warm up in April, the animals again 
set out for higher regions. From the point of view 
of pasture, the first three months of the year are 
reall}^ hard for the female yak. As a result, milk 
^deld in the females becomes very low during this 
period. ‘ The only trees that remain green during 
this period are Qucvcus viccmciy Q. seMiccivptfolui and 
Q. dialatata. The herdsmen utilize the leaves of these 
trees to provide green roughage to their 'stock. 
Though very fibrous and fed in small quantities, these 
leaves save the animals from starvation. At one place 
called Langtang, slices of dried turnips, soaked in 
warm water, are also fed to the animals as a supple- 
mentary feed. But this does not seem to be a com- 
mon practice. 

These animals afe/never stalled, except in the very 
young stage when they happen to be two-three months 


old. During the night all the animals are tied to 
wooden pegs in the open ; a couple of dogs are pro- 
vided to keep away the wild beasts. A heavy snow- 
fall does not appear to cause much discomfort to 
these animals. 

GENERAL CHARACTERISTICS 

Both the males and females are attractive to look 
at with their long silken hair hanging below the neck, 
shoulders, stomach and thighs. Their body though 
heavy is compact and quite well-balanced. Their 
legs are short and strong, the hoofs black with point- 
ed tips with the help of which they are able to run 
with speed on slopes. 

The colour of the female yak varies, though a mix- 
ture of black and white seems to be common. White, 
grey and black yaks are also to be found. 

The yaks are docile if gently handled, in spite of 
their semi-wild nature. But a yak becomes nervous 
when any stranger approaches it. 

Both sexes have massive heads. The yak's head 
looks slightly drooping owing to a heavy hump. The 
forehead is broad and bulging. AYhereas the face 
of the female yak is clean, though rough, that of the 
male yeik is covered with curly hair. The horns are 
peculiarly curved, first protruding outwards, then 
curving upwards and inwards with pointed tips 
directed backwards. They are thicker and heavier in^._ 
the male jak. 

The neck is short and thick, carrying the head 
smartly on the level of the back. There is no dewlap. 
The chest is broad and muscular, though not deep. 

. The hump is only slightly raised on the back but looks 
more deATloped from the front, and is heavier in the 
male yak. The shoulders are muscular and strong. 
The legs are short and moderately thick. 



The loin is strong’ and levelled Avitli rounded hip- 
bones placed Avide apart. The rump is short and 
slopy. The thighs are Avide, muscular and Avell-dcA^e- 
loped. The tail is thick and short, though apparently 
it looks long due to the long* busliA^ dcA^elopment 
of liair. 

The udder is completely hidden AAnthin a thick 
groAvth of hair and is not much developed. The 
teats are thin and small. 

UTITUTY 

iVs stated earlier the yak is commonly used for 
cross breeding*. The liybrids are highly valued. Milk 
and Avool are also obtained from the yaks. The long 
hair groAving on the tail and other parts of the body 
is remoA^ed, usually in the months of May and June, 
and is used for making ropes, bags, floor-mattings, 
shoes, etc. These articles, though coarse, are Avarm 
and durable. The tail of the dead animal is cut at 
the tail-head and is sold as cliawar^ AAdiich is used by 
certain peoples on auspicious occasions. Yak’s milk 
has a rich yelloAv colour, AAhich enables one to re- 
cognize ghee prepared from it easily. This ghee sells 
at a cheaper rate, as compared to the cmv-gliee. The 
average milk-yield head is estimated to be axAi^i'o- 
ximately three pounds a day. Herd-keepers, hoAv- 
'ever, calculate the xDroduetioii in terms of siui^lus 
AAdiich the}^ can sell after meeting their family re- 
quirements. According to them, they sell a little less 
than one tin (approximately 37.5 lb.) of ghee per 
3 ^ear from one female yak. ^ ,, 

Average lactation x^eriod is 2i years Avith a dry 
xberiod of only six months. Most of the coaa^s caWe 
during June- July. The av^erage age of a heifer at 
the time of first calving is 3-2-4 years. 


Tavo distinct hybrids are outcrossed from this spe- 
cies, localfy called urang and cliinjo. The former is 
produced b}^ crossing a yak Avith a Nepalese coav, 
AAdiereas the latter is the cross of a Tibetan bull found 
locally, and knoAvn as Mrko Avith a female yak. Among 
the hybrids, the female produces more milk than 
either of the x^arent sx3ecies, and the males though 
infertile are very strong and SAvift for carrying loads 
or draAAung the x3lough. Urang is suitable for regions 
of loAver altitude, from 7,000 to 11,000 ft. Dim jo, 
on the other hand, is reared in areas 9,000 to 16,000 
ft. above the sea-level. The latter has also longer 
hair than the former Avhich can be used as a sub- 
stitute for Avool. 

CONCI.USIOX 

Prom' the economic x^oint of vicAv, the yak and its 
hybrids are of great importance in the Himalayan 
regions. The ordinary coavs and buffaloes cannot 
thrive in the climate of this region and the scope for 
profitable agriculture is very limited. The Avarm 
and durable articles prepared from the hair of these 
animals enable human beings to Avithstand the ri- 
gours of severely cold climate of these areas. The 
beef from yaks supplies x^i'oteins of good quality for 
XAroviding nourishment to the peox:)le. 

Another important product is milk AAhich brings 
cash to the herd-OAAmers to buy foodgrains and other 
necessities. Most of the milk is converted into but- 
ter and ghee and the former is exported to Tibet; 
the latter is brought doAvn to the markets of Khat- 
mandu and India. 

Hybridization, by a Avise and more careful selec- 
tion is expected to go a long Avay to produce animals 
of higher economic value Avhich AA^ould ultimately 
raise the living standards of the local peox^le. 


Xlie male yak 





BUILDING UP A BETTER EWE FLOCK 


( Continued from x>Gge 21 ) 


111 addition to the concentrates, 
they may each be given two to 
three pounds of. green fodder, 
when available. 


PREPARING EWES FOR 
BREEDING 


Preparing the ewes for the 
breeding season is an important as- 
pect Avhich will have a direct bear- 
ing on their fertility. Eives in a 
low condition must get extra feed. 
Provision of nutritions and special 
feed for two or three weeks prior 
to mating is a commendable prac-.- 
tice. All ewes must be crutched 
before they are put to the ram. 
Crutching is the operation of clip- 
ping off of all tags or matted wool, 
hair and dung deposits around the 
tail and the inside of the things 
down to the point of the hock. 


CARE DURING PREGNANCY 


Ewes require nutritious feed, 
particularly during the last six to 
eight weeks of pregnancy. Lambs 
from ewes fed well during this pe- 
riod will be big and heav}^, while 
those from ill-fed ewes will be 
small and poor in condition. The 




following points are v^orth remem- 
bering when handling in-lamb 
ewes : 


(1) Pregnant ewes should not 
be chased and made to run 


(2) They should not be fright- 
ened ; particularly stray dogs 
should not be allowed to come near 
tliem 


(3) They should never be 
driven through narrow passages 


(4) Pens should be properly re- 
paired and strengthened before 
the onset of the lambing season to 
avoid any mishaps from the attack 
of Avild animals ; the passages 
should also be strengthened 


(5) Rough handling of cAves 
should be arrived 


(6) OvercroAATling of 
should be arrived 


(7) Eavcs should not be driA^en 
long distances ; during the hottest 
part of day, they should be brought 
under shade 


( Oontd: on page 30 ) 
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T^Si^S 


- {Conicl. from page 15) 


RABIES 

TRBATiMENT 

Inspite of the coming in of so 
many wonder drugs like penicillin 
and- other antibiotics, unfortu- 
nately nothing is so far known to 
cure rabies, once the disease is : 
established. 

When rabies virus, taken from a . 
naturall}^ occurring case in a dog, ^ 
is artificially inoculated into the 
brain of a rabbit, it dies in about 
21 days. This virus as it occurs in ; 
nature is called /street’ virus.; 
AWien 'street’ virus is passed 
through the brain of a number of 
rabbits it gets modified, and the 
animal dies in about a week’s 
period. When a stage is reached^ 
at Avhich the period from infection 
to death does not decrease further, ^ 
but remains constant, the virus is: 
termed a 'fixed’ virus. 

A vaccine is prepared by using 
the 'fixed’ virus in the brain of : 
animals like the sheep. Any case - 
of aniiaal bite in animals or hu- ; 
man beings, particularly if unpro- . 
voked, should be regarded as;‘ 
serious and a qualified doctor or a; 
veterinarian should immediately^ ; 
be consulted, as the case demands.. 
In vaccination, advantage is taken; 
of the long period (incubation i 
period) generally required for the ; 
manifestation of syanptoms after : 
infection. We vaccinate the bitten 
animal or human being in the hope : 
that immunity is produced before 
the incubation period is over. 

In this connection, it is neces- 
sary to remember that: 

(i) The rabies virus may be 
present in the saliva of a dog up 
to ten days before the onset of 
symptoms. 

(ii) If it is possible to keep the 
rabid animal under observation, 
it should never be killed. If the 
animal remains in apparent normal 
health up to 10 days, there is no 
danger to the bitten person or ani- 
mal. However, a doctor should al- 
ways be consulted as early as - 
possible for the advisability of 
giving anti-rabic vaccine. 

(iii) If a dog is bitten by ano- 
ther animal which is rabid or be- 

. coines rabid during the 10 days of 
observation, or has been killed or 
is untraceable, the bitten dog 
should prferably be killed. If this 


is not possible due to some special 
reasons, the animal should get 
anti-rabic vaccine immediately and 
should be considered as dangerous 
for six months. It should parti- 
cularly be watched and kept under 
confinement for the first three 
months. 

(iv) If the mouth of a dog is to 
be examined, thick leather gloves 
should be used. 

(v) All wounds inflicted by ani- 
mal bites, and particularly the un- 
provoked ones, should immediately 
be thoroughly waslied with soap 
and water. Then the Avound 
should be dried and cauterized 
Avith carbolic acid keeping in vieAv 
that all deep portions of the Avound 
are also iDroperly touched. After 
application of pure carbolic acid, 
methylated spirit should be ap- 
plied to neutralize the excess of 
acid. If carbolic acid is not avai- 
lable, tincture of iodine Avill serve 
the purpose. 

(vi) Though there is no danger 
of infection through un unbroken 
skin, licking by pet dogs should al- 
AAuys be discouraged. 

(vii) Consumption of boiled milk 
of a rabid milch animal or the 
handMng 'of a dog which has been 
recently bitten by a rabid animal 
do not call for any treatmeiit, un- 
less of course, if some Avounds on 
any part of the body are knoAvn 
to have been definitely smeared 
Avith saliva. 


(Auii) Clothes soiled by a rabid 
animal need not be destroyed. 
Soaking such clothes .in strong 
phenyl or lysol lotion and drying 
them in the sun is enough to des- 
troy the rabies virus. 

PREVENTIVE MEASURES 

The folloAAung measures aauII 
help in the control of rabies in 
our country: 

(i) OAAUierless street dogs should 
be destroyed as far as possible. 

(ii) All pet dogs should be kept 
immunized by regular use of anti- 
rabic vaccine. A single dose of the 
special vaccine inoculated every 
yeav produces a reasonably good 
immunity. 

(iii) Registration and licensing 
of dogs should be enforced and 
vaccination should be a prerequi- 
site to registration. 

(iv) All dogs bitten by rabid 
dogs should be destroyed. If im- 
possible, the bitten animal should 
be vaccinated at once and kept 
under observation for six months. 

(v) Health authorities should 
be notified of any affected and sus- 
pected cases. 

(vi) Jackals should be ' destroy- ‘ 
ed as far as possible in coopera- 
tion., Avith the Forest Department. 

(vii) Mass education ,, on., the 

seriousness of rabies should be 
undertaken. ' _ 
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MEN OF THE MONTH 

[Contd. from ‘][}age 6) 

Mr . J osepli breeds liis own strain, taking care that the 
fittest birds are selected. He prefers birds, two to 
three years old and does not include in his breeding 
pen the birds that have been sick even once. The birds 
kept by Mr. J oseph produce eggs of first class quality 
too and have won for him several prizes on that ac- 
count. He is a voracious reader of literature on poul- 
ti\y, both foreign and Indian, and maintains a good 
library on this subject. 

JOSEPH INSPIRES JOHNSON 

Mr. Joseph’s brilliant success in the art of poul- 
try-keeping has inspired another colleague of his, Mr. 

A. N. Johnson, who is his neighbour. Mr. Johnson 
came over to Ajmer, attracted by the scenic beauty of 
this ancient city, in search of a job after doing his 
M.Sc. from the Agra University, in 1941. The inter- 
est in poultr^Hceeping then prevailing in Ajmer lur- 
ed him to this hobby. But the real incentive was 
provided by his neighbour, Mr. Joseph. The birds 
that Mr. Johnson reared up were of such fine quality 
that drew appreciative remarks from a seasoned iioul- 
try-keeper like Mr. Joseph, who advised him to enter 
.his birds in the Jaipur Show. Mr. Johnson sent eight 
birds to the show to compete and it was remarkable 
that he could win as many as seven prizes. Encour- 
aged by his success Mr. Johnson became more enthu- 
siastic about poultry-keeping, became a member of 
the Indian Poultry Club and participated in discus- 
sions on poultry with the other members of the Club 
as well as the local iioultry officers. In this way he 
acquired much useful information about the various 
aspects of poultry-keeping. Besides, Mr. Joseph, was 
there as his constant adviser and guide. 

Mr. Johnson first took to the rearing of Rhodes 
but in 1946, he changed over to a different breed al- 
together, the White Leghorns. ‘Hdiis I did merely to 
avoid competition from seasoned poultry-keepers of 
Ajmer who were all patrons of the Rhode Island Red 
breed.” But as ill luck would have it, Ranikhet di- 
sease broke out among his fioek, practicall}^ wiping it 
away, and only four females survived the attack. To 
this depleted number he added one male purchased 
from the Mission Poultry Farm, Btah, and took these 
five birds to the All-India Poulti\y Show held for the 
first time along with other poultry-keep ors-ol Ajmer. 
Only the male got a first prize. After returning from . 
the Show, he took to breeding seriously and, there- v 
after, won a large number of prizes, including 24 out 
of a total of 86 prizes distributed at the All-India 
Show held in 1952. 

Mr. Johnson attributes the good health of his 
poultry to a liberal supply of .green feeds to them. 

He also gives them grit containing a good percentage 
of calcium in it as this imparts that lustre and hard- 
ness to the shell which is a characteristic of eggs of 
good quality. 

Mr. Johnson is all praise for poultry-keeping, 
which he said had made meat and eggs a major item 
in their daily menu. According to him, the birds are • . 
generally ? self-supporting and in addition, they pro- 
vide nourishing food to the family. 
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BUILDING UP A BETTER EWE FLOCK 

( Gontd, from 2 ^cige 27) 


(8) They should not be allowed 
to jump over hedges or ditches 

during lambing 

Lambing may occur in the pens 
or in the grazing field. If any ewe 
lambs in the field, the shepherd 
must keep a very careful Avatch 
over her. Otherwise, there will be 
every chance of such ewes being 
left behind and getting lost in the 
grazing areas in the evening. An 
eAve normally takes about an hour 
to lamb after the first appearance 
of the Avater bag. A feAv hours be- 
fore lambing, an eAve is disinclined 
to feed, is restless and tries to 
seclude itself from the rest of the 
flock. There is a slight swelling of 
the genitalia, with a slight floAv of 
mucous from the Amgina. No spe- 
cial care or assistance is ordinaril}^ 
necessary. If an eAve has been 
found straining for a long inter- 
val, say for two or three hours, and 
the lamb does not come out, how- 
ever, ready veterinary aid should 
be provided. 


All cAves must be dipped four 
weeks after each shearing to free 
them from external parasites like^ 
mites, lice and ticks. Any patent' 
sheep-dip may be employed for the 
purpose, but it is always desirable 
to aAmid arsenical dips to prevent 
any likelihood of inadvertent 
poisoning of animals or men in the 
locality. 

The bloAA^-fly menace should be 
minimised by crutching and by 
applying fly repellants. For pre- 
venting attack by the sheep nasal- 
fly the nostrils may also be smear- 
ed with neem-o^. 

'Ewes of unusuallj^ small size, 
those with diseased udder and 
those which do not breed regular- 
ly must all be culled from time to 
time. 

If the farmer pays attention to 
all these details, he can confidently 
hope and look for better returns 
from his flock of ewes. 
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After the lamb has been born, 
the ewe and lamb should never be 
separated at least for 24 hours. 
After that, the lamb may be re- 
tained in the pen and the eAve 
allowed to go out for grazing 
daily. For about a month the eAves 
must be brought back to the pen 
for an hour at noon to suckle their 
lambs. 


GENERAL MANAGEiMENT 


A proper care of the eAves should 
include dosing them for Avorms, 
and . a regular dipping given to 
them for external iDarasites. 


Phenothiazine is quite an effec- 
tive remedy for internal parasites. 
In the absence of phenothiazine, 
the following worm mixture may 
be administered' in doses of 2 to 24 
ounces accroding to age and size; 


N Copper sulphate 
powdered mustard 
WJater to make up 


8 .ounces 
3 gallons 


The solution must be freshly 
prepared and great care exercised 
to see that no particle of copper 
sulphate remains undissolved. 
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that the Engine that suits by far the majority of 
users must have the following FOUR ESSENTIALS:— 



and GREAVES are proud to remember they imported 
the first Engine of this type into India over 
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In forming our Plane Protection Department 
our primary aim was to aid growers in India to 
reap better and larger harvests, and so assist 
in India’s drive for self-sufficiency. To achieve 
this end we required on the one hand a first- 
hand knowledge of the problems produced by 
the various ^oils, crops and climates of India, 
and on the other, adequate facilities for 
research. The former we have through our 
close connection with Government organisations, 
planters, cultivators and others, the latter 
through the research laboratories and farms 
of Imperial Chemical Industries Ltd. and Plant 
Protection Ltd. This has given us a thorough 
knowledge of India’s Plant Protection problems, 
and we can justJy_clain[^to be first in the field 
in tackling them successfully. ^ 




WE WERE THE PIONEERS OF 
PLANT PROTECTION IN INDIA 
WITH 


Benzene Hexachloride 
Insecticides 

Organic Mercurial Seed 
dressing 

Ready- for- use Copper 
Fungicide 

Selective Weedkillers 


Plant, Hormones 


‘GAMMEXANE" 

‘AGROCIDE* 


‘AGROSAN' GN 


‘PERENOX* 


‘AGROXONE' 

‘FERNOXONE* 

‘HORTOMONE’ A 
*PHYOMONE» 


We are also the first to market Indian produced *Gammexane’ formulations, manufactured 
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FEEDING DAIRY CATTLE - 

including shark liver oil in the 
feed. 

Cows get vitamin A in the form 
of carotene, wliieli is mostty ob- 
tained through, green fodder. A 
part of this carotene is converted 
into vitamin A and is found in 
milk-secretion. The vitamin-con- 
tent varying with the quantity of 
carotene taken in milk is a good 
source of vitamin A, and it would 
natural]}^ be desirable that milk 
contains vitamin A in sufficient 
quantities all the year round. 
However, since under our condi- 
tions green feed is not available 
during certain months, the quan- 
tit}^ of carotene taken in by the 
cow is limited, and hence her milk 


EDITOR'S PAGE - - 

of .nine months only, while those 
of 1952 the entire year of 12 
months. The greater consumption 
of the fertilizer in 1953 is reveal- 
ing and it would be safe to assume 
that this was a direct result of the 
campaign and it Avent into the pro- 
duction of padd}^ by the improA^ed 
method. If that is so, the fact is 


'{Contd. from page 22) 

during that period contains very 
little vitamin A.. 

CoAVS and buffaloes fed AAdth ten 
grams (200,000 international 
units) of shark lAer oil per head 
per day along with tlie dry rough- 
age diunng the dry foddv.r period 
of months, gave milk AAdth a 
high Autamin A content. The 
maximum average total vitamin A 
potency AA^as 1,066 international 
units per pound of milk in the case 
of the COAA", and 1,155 units per 
IDOund in the case of the buffalo. 
The flavour of shark liver oil was 
not noticed in the milk. These 
values compare favourably AAuth 
those for milk of coaa^s and buffa- 
loes receiving plenty of green 


itself an eloquent testimony to the 
success of the campaign. 

The success of this campaign 
AA^as mainly due to its planning and 
organization. Tlie plan folloAA^ed 
in publicising the Japanese method 
of rice cultivation should appro- 
priately be looked upon as a model 
for any such campaigns contem- 
plated to be undertaken in future. 
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I. C. A. R' RESEARCH PUBLICATIONS 

It is accepted that research should be constantly carried out in order to evolve new 
techniques to help the farmer to increase production. The results of these researches form 
the material which is the basis of extension work. That being so, the results of these re- 
searches, their methods, their details and the conclusions drawn from them should be easily 
and generally available. They should be available for two purposes — first to acquaint the 
person who is carrying on research with the latest developments in his particular subject or 
project of studies, and secondly to offer material to the extension writer so that the technique 
evolved or the results achieved may be available to the farmers in a language or in a manner 
which they can appreciate and understand. 


Thus the research publications are concerned only with reporting the scientific aspect 
of any research project and, the results obtained therefrom. It does not necessarily mean that 
only positive and helpful results of research should be published. In many cases the published 
literature relate only to methods or technique for carrying out a particular research 
project, and in other cases it may even report negative results of research. Even a negative 
result is helpful so that the particular technique or formula or methods may be avoided by 
the farmer. 


Since researcli publications form the basis of 
all extension information, it is necessary that the 
research journals and publications are maintained 
at a proper standard of dependability in respect of 
research work reported therein. The research work 
reported should be factual and only logical concln- 
sions, niiinflnenced by the personal inclinations of the 
research workers, should be incorporated. Thmi_,only 
the material could be properly utilized by extension 
writers for useful purposes. 

' Eesearch publications by their very nature have 
a limited appeal and only technicians, research wor- 
kers and workers in exxDerimental stations can benefit 
by these publications. They are not meant for the 
village level workers or the actual farmers for their 
day to clay work, ^ 

% ' ^ . 


The Indian Council of Agricultural Eesearch has 
, been issuing a. largn number of research publications. 
The researdf publications can be broadly divided into 
two- groups: (i) regular xDublications and (ii) occa- 
sional publications. 

Under the regular xDublications may be grouped 
the research journals which are brought out at fixed 
intervals of time containing technical papers rej^ort- 
ing results of research. There is one journal devoted 
'to research in agricultural and allied sciences known 
as the ^Undian Journal of Agricultural Science’’; this 
was started in 1931. The other is devoted to animal 
husbandry subjects and is named as the ^ Undian Jour- 
nal of Veterinary Science and Animal Husbandry” 
This includes research articles on animal nutrition, 
dairy scJmace, animal diseases, etCt in addition to those 


on animal -liiisbandiy .was also 

started in 1931. 


The occasional publications are the inonogTaphs, 
bulletins, pamphlets in the research series and in the 
review series. The monographs contain an extensive 
treatment of a particular subject so as to form an 
all-inclusive self-contained book. The bulletins are 
less extensive and are confined to a j)articular aspect 
of a subject. The research pamphlets contain results 
of investigations which are more or less complete and 
review pamphlets, contain an up to date exposition 
^nd assessment of literature on a particular subject. 
In addition, there are other ad hoc publications issued 
from time to time. 


The materials for these journals are mostly drawn 
from research workers in the fields of agriculture and 
animal husbandry either in the Central or State Ee- 
search Institutes, or in agricultural colleges or even 
universities and private research institutions. The 
Indian Council of Agricultural Eesearch subsidises 
throughout the country a large number of research 
projects; the data and other information obtained 
from these research projects form, in many cases, the 
basis of the articles included in the research journals. 
The research articles are written by the persons who 
have undertaken the research or are in charge of the 
research work. Similarly, the monographs, bulletins, 
research and review pamphlets are written by com- 
petent persons specially qualified to wite on the par- 
ticular subjects. Since they are written by competent 
authorities, these publications are looked upon aS| 
authoritative pronouncement on the particular sub- 
jects they deal with. And, therefore, the extension 
writer who culls out materials from these publications 
stands on a sure ground that the information he is 
l^assing on to the farmer is tested, verified, correct and 
dependable. 


CORRECTION 


Jamtary, 1954 issue of Indian Farming^^ 


In the block showing the candling appearance 
of eggs printed on page 17 


For the caption at the top^ i.e. 

Fresh egg (Candling appearance) 


Bead Developed embryo (Candling appear- 
ance) 


For the caption at the bottom^ i.e. 

Developed embryo (Candling ap- 
pearance) 


Bead Fresh egg (Candling appearance) 
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'\W7 chain reaction to the recent 

\/y campaign on Japanese method of padd}^ cul- 
tivation or gTovdng’ awakening* sweeping the 
countryside or a combination of both, I cannot say. 
Nevertheless the fact remains that at a iinmber of 
places, some cultivators have, on their owii initiative, 
experimented with different- crops, following several 
features of the Jai^anese method and a few steps of 
their own formulation and have succeeded in produc- 
ing remarkably high yields from their fields. 

It is known all over that the two basic factors 
which lead to better yields are water and manures. 
Recent attempts by the Union and State Ministries of 
Agriculture in systematizing cultural practices in a 
number of crops, notably paddy, are begilining to - 
yield encouraging results. Reports have been receiv-- 
ed of cultivators getting high " yields in joivar^ in 
hajrcij and other crops by carrying out certain ex- 
periments on their own initiative and using a bit of 
imagination. It is to such cultivators that the coun- 
try OM^es its present happy position regarding food 
situation. ; 

A NEW METHOD AND UNHEARD OF YIELDSi 
_ Gne such cultivator is Bhada Bhima Kotadia of 
Mota Gundala in the Jetpur taluka in Saurashtra: For 
over 250 years the Kotadia famity has raised ground- 
nuts and hajra on h farm of 20 acres. The crop rota- 
tion records show that in this area a number of crojDS 
like hcijra^ wheat, jowar, and in recent days, rice 
have been taken -but the- yields have not been very 
satisfactory. The average, hcijra yield in, this area 
has been 15 maunds per acre. As against this Bhada- 
bhai was successful in getting 76 maunds on an acre, 
a Tecord yield for that particular area. 







However, it is not tlie yield that matters in this 
particular case. What matters is that this farmer 
having* been told about certain experiments carried 
out in Charota area of Gujarat decided to try this 
method wdiicli has, been given the name of the Russian 
method, mainl}^ because the exi3eriments were based 
on an article appearing in a Gujarati daily of Ahmed- 
abad, giving a vivid description of how a Russian 
farmer obtained a remarkably heavy yield of dajri. 

STEPS TO HIGHER YIELDS 

The method as described by the Saurashtra Agri- 
culture Department has a number of features which 
call for almost garden conditions in hajra cultivation. 
In short, 'the main features of this method are: 

(1) One irrigation is given to the -field during 
the first week of June. 

(2) After one week, twenty cartloads of farm- 
yard or compost manure and 200 lb. of superphosphate 
per acre are spread followed by a second ploughing, 
after which harrowing and levelling is done. Three 
more plougliings followed by harrowing and levelling 
.are also given. 






























The typical farjii-lahourer with the owner 


Farmer ICotadia shows a poorly ear-head to 
Extension Centre Principal 


Well-water irrigates the land; 
thanks to a pump-set 







Farm entrance— a typical Saurashtrian village scene 


(3) When the field comes to a very fine tilth, it 
is marked in both directions by drawing* a dantal 
Avith prongs 18 in. apart. At the places where these 
lines cross, hajri-seed is dibbled putting five to six 
grains per hill and covering it Avitli fingers. 

(4) The sprouts appear Avithin four to five days 
time. Interculturing is done as in AAdieat. During the 
third Aveek top-dressing of a . manure-mixture con- 
taining groundnut cake eight parts, ammonium sul- 
phate one part and superphosphate one part, is given 
around each hill, the rate being 200 lb. per acre. 

(5) When the crop is about three to four AA^eeks 
old, a Avooden plank^is draAAui on the standing crop. 
When the crop resumes natural position, as a result of 
the stimulus, the plants produce profuse tillering. \ 
Hoeing is continued and done as often as possible. 

(6) Just before flowering, the second dose of 
manure-mixture is given as top-dressing and mixed 
Avith soil by Ichurpi. If there are no rains, and 
there is a shortage of moisture, one irrigation is given 
after the application of second top-dressing. 

(7) The harvesting is a continuous process in 
that ear-heads are harvested as they go on ripening 
and not all of them at a time. The ear-heads on the 
main stalks ripen earlier than thoseron the tillers. 

"(8) Compact and big-sized ear-heads from a uni- 
form groAvth of the mature crop are preserved for seed 
purposes. The main principle to be observed in irri- 
gating l)ajri crop is that Avhen marked .effect of Avant 
of moisture is visible, then only Avater should be given. 

An interesting observation made by the Taluka 
Agricultural Officer Avas that the l)ajri crop raised ex- 


perimentally after folloAving the above instructions 
had previously gwen ^fields up to 2,500 lb. per acre. 
Even under rain-fed conditions, crops have given 
yields up to 800 lb. per acre as against the over-all 
average of 200 lb, per acre under the Saurashtra con- 
ditions. 

A NOBLE IDEA 

On being asked Avhy is it that he started this ex- 
periment on his oAvn farm, I Avas told that the Adllage 
of Mota Gundala Avants to manage its oavu economies 
and is prepared to try any develoiDmental programme 
to ensure that the collective income of the village in- 
creases. OtherAvise, almost, inevitably the villagers 
get into debts unless they marched AAuth the times. 
This was a noble jDoint of vieAv and on an enquiry I 
found that the villagers have not to run after credit 
facilities. They try to progress on their oAvn, sloAvly 
perhaps, by adopting improved techniques Avithin 
their OAvn means. Manure consciousness and an ap- 
preciation of the use of improved seeds Avas evident 
in this village and, as one of its' leading farmers, Bha- 
dabhai decided to give a, lead by experimenting Avith 
this neAV method. Having a pumping set AAffiich irri- 
gates his fields, dry periods normally do not bother 
this sturdy old farmer of 62. But for the failure of 
the set which prevented adequate Avatering of the 
crop- during the dry spell preceding the ripening of 
the crop, he would have easily obtained much higher 
yield, more than the one reported. The experiment 
AA^as carried out on one acre out of a 20-acre farm, but 
for the eiisuing season he contemplates to spread this 
out on five additional acres, thus gradually enlarg- 
ing the scope of his operation. 

I Avas given an insight into the Avorking of the 
minds of the villagers AAdien we sat down to exchange 
views over a 'glass of .milk. The farmers Avho had 
gathered round had stories to tell about hoAv the vil- 
lage had come into being. They Avere proud of detail- 
ing how they AArn'e justifying' their existence by suc- 
cessfully trying a neAv method Avhereby one of the' 
leading farmers of the village got the highest l)ajri 
yield in Saurashtra. Some of the salient features 
brought out during the discussion shoAved that the 
experiment AAdiich Avas encouraged by the Assistant 
Agricultural Officer has succeeded beyond expecta- 
tion. The second experiment Avas washed aAvay due 
fo incessant rains Avhich this area had not experienc- 
ed in recent times. . ~ 

During the rainfall tlie village was com-' 
pletely cut off from , outside Avorld and the 
Adllagers- have been clamouring for a causeAvay to be 
-built over the nearby river to connect it to Dhoraji, 
a nearby district toAvn. The village consisting of 1,500 
persons with about 400 farms and 50 to' 60 wells has 
a panchayat, a school, and a mutual help system 
wherebj^ the financial needs of any one inhabitant, 
Avhenever such a necessity arises, are met from the 
resources of the others in the village. Thus as I 
stated earlier, the village is not- indebted to any out- 
side agency. Parmer Kotadia, avIio is also the vil- " 
lage has tAvo. sons Mandan and Natha, aged 32 

{Contd. on page 27) 
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SEASONAL 
PESTS OF 
CROPS: 



By 

E. S. NARAYANAN, 


Head of the Division of Entomology. L A. R. L. New Delhi 


A S in all the liighl^^ develop- 
ecl animal groups, in the 
ease of insects also we come 
across various kinds of characters 
like the weak, the beneficial, the 
aggressive, the brave, the cunning 
and the cowardb^ To the last cate- 
gory heTongs" flre'^cnt-worm, Agrotis 
yimlon Eott. whose caterpillars 
hide themselves in the soil during 
the day and prowl at night, com-' 
mitting acts of vanfialisni on the 
young" and tender plants under 
cover of darkness. These caterpil- 
lars not only feed themselves on 
the plants, which in itself is bad 
enough, but also destroy the tender 
]3lants by cutting at their roots. 
The damage caused by them is 
indeed very great sometimes. 

In our country, the cut-worms 
are Uvsually the niajor__p.ests_.of 
gr^,. although at times a number 
'of other rafti-crops are also attack- 
ed by them. Of the recorded species 
causing some kind of damage or 
the other in the Indian Union, A. 
ypsilon is undoubtedly the most 
widely distributed and also the 
most serious one. The pest has been 
reported from almost all the 
regions of iiortliern India forming 
a continuoTnr~belt"fronri;he Punjab 
in the west to Bengal in the east 
and Madhya Pradesh in the south 
stretching as far as Nagpur. The 
tal areas near Mokameh in Bihar 
are the most seriously affected 
' areas. Here the pests live and mul- 
. tiply by hiding themselves in the 
soil left moist by the receding fiood- 
Avaters of the viyev Ganga, and des-' 
troy annually rahi-crops worth 
several lakhs of rupees. The cut- 
Avorms loA^e a moist soil and drought 
is jlmir por- 

tion of tile Gangetic plains of north 
India lying parallel and close to 
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the Himalayas, seems to _be tlieir 
.chosen abode. Outside India, the 
pest "ha^ been re.corded from Bast 
Pakistan (Jessore and Eangpur) 
and West Pakistan (Lyallpur), 
North and South America, Europe, 
North Africa, Egypt, Japan, 
China, Tibet, Ceylon, Java, Aus- 
tralia, NeAv Zealand and HaAvaii. 
In some of these places it is popu- 
larl}^ known as the black cut-Avorm. 

Besides the gram crop AAdiich is 
severely infested year after year 
by this species of cut-Avorm, it has 
also been obserA^ed causing exten- 
siA^e damage to the other rafti-crops, 
especially those that are groAAui on 
lands that remain under Avater 
during the rainy season. The pest 
has been found to cause damage to 
gram, groundnut, SAveet iDotato, 
caulifloAveV, cabbage, lucerne and’ 
AAdieat at Pusa (Bihar), to gram at 
Gaya, to opium at Sahabad, to 
clover at Nagpur, and to potato at 
Jabalpur. V aluable leguminous 
crops like masur, kite sari and peas 
groAAung in the tal or flooded areas 
in Mokameh on the banks of the 
Ganga in Bihar, suffer seA^erel.% 
from the depredations of this pest 
year after year.. Very recently the 
pest has been reported to be caus- 
ing extenswe damage to the potato 
crop as Avell as tubers at Patna, so 
mucli so that it is noAV belieA^ed to 
be a major pest of potato through- 
out the Indian Union. At the 
I.A.E.I. farm at Delhi and in the 

^ cultivators^^ fields -in tlie Delhi 

State, the' pest'has been obserA^ed to, 
infest gram, potato, tobacco and 
mustard, and A^egetable crops like 
cabbage, caulifloAver, etc. 

HABITS AND HABITAT 

Though the moths can be found 
in the field even in the beginning 
or middle of October, they appear 


in large numbers from No- 
vember oiiAvards only. The 
peak period of their activity 
lasts for four months, from 
December to March. During these 
months the caterx)illars are found 
in large numbers and severely 
damage the tender rahi-cvops, that 
haA^e sprouted ‘ and groAAui to a 
height of about six inches or more. 
During the day time moths hide 
themselves under dried tAAugs and 
leaves or in the cracks in the soil. 
When they are touched they feign 
death. If disturbed they shoot 
forth to another dark corner or a 
suitable hiding place by charac- 
teristic jerky moA^ements. When at 
rest during the day their legs and 
Avings are held close to the body. 
During the Alight, however, their 
AAungs remain horizontal and not 
applied to the body as in the day 
time. Also the body is as mucli 
above the ground as the legs can 
raise it. 

As soon as Jmulight sets in tlie^^ 
come out of their hiding places and 
fly about in the field till it is cpm- 
pletel^y dark. Theii the y start la}^- 
ing eggs on the liostTTTauH! Eggs 
are usually laid -"on the ' undew sur- 
face of leaves or parts of stem 
AAdiich lie close to the ground. In 
A4 lauds neur Mokameh the moths 
have shoAved marked preference to 
lay eggs on Avet or muddy lands 
just after the. flood AAuter lias reced- 
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1, la and lb. Gram plants slioAving 
rUHiiagfi by the ciit-Avorm 2. An egg 
a. Tlie. caterpillar 4. The pupa 
.5. ' The moth (5. A (*aterpillar hid- 
ing itself . during' the day time T. 
A larva pupating in the pnpal cham- 
ber nndergronnd S. The pnpa nndcr- 
ground 
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ed. . Indeed tlie^^ have been observ- 
ed to Sy long distances to reach 
the end of their jonrney, this 
favoured spot and their have]i. A 
single female moth is capable of 
laying as man^^ as 30 eggs at a time 
on a particular spot, and lias been 
observed , to lay as many as 350 
eggs during her lifetime. Usually 
the eggs are laid singly or in small 
scattered groups. The egg is 
minute, pretty and dome-shaped, 
creamy white in colour and about 
half a millimeter Avide from one 
side to the other. As it dcA^elops 
the creamy white colour changes to 
a dull hue Avith a blackening at the 
top Avhere the head of the dcA^elop- 
ing caterpillar is located. The in- 
cubation period of the egg varies 
from about tAvo days in the sum- 
mer to about nine days during the 
Avinter months. 

A peculiar habit of the freshly- 
emerg;e^d larA/a is that it ha^f'OT'its'^ 
^fif st meal the egg-shell from AAdiich 
it has emerged. Jnitial apiDCtite 
thus satisfied it goes ixTsearcliToFity’ 
foUd. The hcAAdy-hatched larva is 
about 1,5 mm. long and is light 
yelloAvish-grey in colour. The 
young and the grown up caterpil- 
lars have got the peculiar habit of 
coiling themselves on the slightest 
touch and feigning death. For 
some time the young lain^a feeds 
upon fallen leaves on the soil or 
leaves that touch the ground. It 
has to pass through six stages 
before it becomes full-groAAui, when 
it measures about 1.75 inches in 
length. The full-groAAm larAm. is 
dark or dark broAvn in colour. 
These attack and feed themselves 
on the standing plants and often 
cut the plants at their roots. They 
remain hidden in the cracks or 
holes in the soil at a depth of about 
one inch during the day and as- 
sume the colour of the soil in AAdiich 
they hide and thus escape being 
noticed. They come out of their 
hiding places at night for the sole 
purpose of feeding themselves. It 
has been observed that sometimes 
after filling their . stomach they 
carry some of the cut portions of 
the plant into their abodes. It is, 
therefore, not surprising that can- 
nibalism should exist among the 
members of this greedy’ group cha- 
racterized by excessive appetite, 
l^oung larvae are often attacked 
ami consumed by the older ones 
and the older ones fight battles 
among themselves, and those that 


-are defeated are mauled and eaten 
up. The larval period lasts for 
about a month and Avhen it is very 
cold the duration is a fcAV days 
more. In summer the larval period 
is shortened by several days. The 
full-groAAUi larAm pupates under- 
ground. The pupal period Amries 
from about 10 da^^s in summer . to 
about 30 days in AAunter. The pupa 
measures about 20 mm. in length 
-and is red broAvn in colour. Moths 
emerge from these pupae lying 
underground and crawl out of the 
tunnel that the larvae instinctively 
prepare AAdiile going .underground 
to pupate. The moths mate soon 
after emergence and the female 
starts OAtyosition four to five days 
after its nuptials. The total life- 
cycle of the pest Amries from one to. 
tAvo months according to the clima- 
tic conditions. Tavo broods have 
been observed during the peak sea- 
son. The second brood is, more 
■ aggresswe than the first one and is 
responsible for more damage and 
destruction. During the lean days 
of rains and summer the pests lie 
and live scattered in Aveeds groAving 
in Avaste lands and begin their nor- 
mal activity Avith the advent of 
AAunter. 

CONTROL MEASURES 

The control of the , cut-Avorms 
and particularly of Agrotis yiosi^ 
loUy AAdiich is polyphagous by habit, 
is one of the most difficult problems 
that have to be faced. As the 
caterpillars always remain under- 
ground and choose moist earth as 
their abode, their incidence and 
abundance can be controlled to a 
great extent by breaking up the 
sods in the fields to be soaaui. Par- 
ticularly in loAv lands that are an- 
nually fiooded by the SAVollen rivers, 
as in Bihar, ploughing the fields, 
say four to five times before soaa^- 
ing, will reduce the incidence of 
the pest to a very great extent. 
Flooding the areas that are " sus- 
pected to harbour a large number 
of pests may also be- useful. By 
this simple agricultural operation 
not only are many caterpillars kill- 
ed by droAAming, but also a large 
number of them conies to the sur- 
face AAdiere theyTall victim to birds, 
parasites and ’predators. Clean 
cultivation and early ploughing of 
the fields that are going to be soavu 
Avith ra-ii-crops, aaMI gWe really 

^Coniimied on 2 )cige 32) 
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By S. B. SINGH, Director of Agriculture and 
RAM KRISHAN, Assistant Development Com- 
missioner (Agriculture), .Uttar Pradesh 


T here are vast areas in Uttar Pradesh which 
are very deficient in. rainfall. As a result the 
crop yields in these areas are very low and the 
people are poor and under-nourished. Besides, partial 
or total crop failures have also been often occurring 
in various parts of the State, such as the eastern dis- 
tricts, for the last many years due to inadequate and 
unequal distribution of rainfall. Such failures of 
crops result in famine conditions and leave the popu- 
lation in a. precarious state. 

The failure of crops can be avoided by resorting 
to certain practices of farming evolved after years 
of research and experimentation. The main object 
of adopting these practices is to conserve carefully 
whatever little amount of rainfall is received for 
plant growth. Normally, a lot of rainfall water either, 
runs off from the fields or is evaporated and is thus 
lost to the plants. It is, therefore, desirable to reduce 
or completely stop this drain by retarding the speerl 
and reducing the quantity of the run-olf water and 
allowing it to percolate into the lower layers of the 
soil for being utilised at later stages of plant growth 
when there is deficiency of moisture. This can go a 
long way to help fight famine and drought to a great 
extent. 


LEVELLING AND BUNDING OF FIELDS 


The levelling and bunding of the fields before 
the rains set in is one of the most important, practices 
recommended. The uneven land should, as far as 
possible, be levelled before bunding. For bunding, 
the land should be divided into small plots, say of 
i to i acre, each having bunds about one to two feet 
high. These bunds can be easily prepared with the 
help of spades or mould-board ploughs. 

The greater the slope of the land, the larger 
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By P. B ALAR AM A MENON. 

Division of Parasitology, Indian Veterinary Research 
Institute, Izatnagar 


HE estimated poultry-population of the Indian 
Union consists of 69 million birds valued at 
104.7 million rupees. A little less than a third 
of these birds are laying-hens producing annually 
1,341 million eggs valued at 107.3 million rupees. The 
vast majority of these birds and eggs are in the vil- 
lages. Thus it is clear that poultry occupies an im- 
portant place in the rural economy of India. The 
study of insect pests of the poultry birds, and of other 
arthropods -which play an important part in the 
transmission, causation and spread of poultry diseases 
or otherwise affect the poultry birds, is, therefore, of 
great importance. 

The fowl is subject to the attacks of a large num- 
ber of external parasites belonging to distinct groups, 
viz. lice, mites, ticks, fleas, flies, etc. The extent of 
damage caused by these external parasites is net gene- 
rally fully realized. The attacks by these parasites 
cause enormous losses and are one of the most import- 
ant factors operating against the development of the 
industry. It is obvious, therefore, that we should have 
an adequate knowledge to enable us to recognise these 
pests, prevent their attack and control them. We 
shall only deal with poultry-lice here which are a 
serious problem to the poultry-breeder as the irrita- 


tion caused by them makes the bird exceedingly rest- 
less with consequent lowering of its condition and egg- 
production. . 

THE BITING-LICE 

Lice are generally of two kinds — the biting-lice 
and the sucking lice ; only the former are present on 
birds. The biting-lice have broad heads with mouth- 
parts adapted for biting and are small, flat-bodied, 
wingless insects which are yDermanent ectoparasites, 
both in the young and adult stages, on birds. Most 
are swift runners, having claws and hair to enable 
them to pass rapidly through the hair and feathers 
of the host. But others are quite slow and cling to 
the. feathers by their jaws. They feed upon frag- 
ments of feathers, hair, epidermal scales and the dried 
blood collecting around wounds of the host. While 
they do not actually attack Ihe flesh, they become 
veiy irritating and are often., present in sufficient 
numbers to cause great discomfort and even death. 

The elongated eggs or nits are glued singly on 
hairs or feathers of the host, and the young appear 
much the same as adults. They breed under very 
favourable conditions, having a fairly uniform heat 
from the body of the host to make_ them comfortable 
under most climatic condition's."- The broods are over- 




lappmg, and: there are several geiieratious a year 
+« • by the biting-lice is lai-o-ely cine 

Sid tiy the creepini insects 

ancl their incepant gnavhng at the skin. This irrh 
tation caiises the bird to become exceedingly rest ess 

Sr\f n'y^' liabits and properties: 

of serniihbS^'^^°'^’ woiinds produced as a result 
of sciatching serve as inlets for disease-nrodueino' 
organisms. A badly infested bird is in SfclisS 
becomes restless and consequently emaciated which 
predisposes it for the attack of pathogenic organisms 
Moreover, egproduetion is greatly reduced. A loTy 
flock of poultry is not a good investment. When 
l ee are abundant uncleanliue.ss and overcrowded 
.conditions usually exist. ^luuaea 


LICE INFESTING DOMESTIC FOWLS 

. More than forty different kinds of lice are said 
to occur on domestic fowls of which four kinds are 
commonly found on chickens. Losses due to poultry- 
lice aie most evident , among the young birds biit 
older fowls result in loss of 
^ i Ggg-jDrodiiction ancl lowered vitality 

iMfestPd °fi ■'i “'•y Pi’esent similar symptoms,' 

iniested fowls are droopy, udth loivered wings and 

piasent an unkempt and ruffled appearanee, and siif- 

aii iiT commoner lice of chickens 

aie (1) the body-louse— a rapidly runiiino- sneeies 
occurring on all parts Of the fowl; it is liolit AMlmv 
in colour and about 2 mm. in length; it lays its eggs 
in Jarge clusters, particularly on the small feathers 
lelow the vent; (2) tlie shaft-louse— ivliich resembles 
the body-louse _ very closely but is smaller iii size 
and occurs mmnly on the shafts of the feathers- it 
IS said to gam its nourishment from bards Liid 
scales of the feathers and is, therefore, not so irri- 
tating as the body-louse; (3) the . head-loiise-a 
tu species about 2 mm. in length, infesting 

the head and neck of young ehiekens to ivliieh it is 
most injurious and (4). the fluff-louse— a very small 
and broad species about 1 mm. in length, pale in 
colour and seldom abundant. 

CONTKOI; OP PODXTRT-IiTCE ^ - - 

As 111 other cases of disease and pest control, 
prevention is always better than cure.,,. The birds 


shoiild be kept in houses ivhieh are ivell-lighted, suffi- 
ciently ventilated and properly cleaned every day. Neiv 
birds should ahvays be treated for lice aud segregat- 
ed for at least a fortnight before allowing to mix ivitli 
the home flock. The breeding birds should be spe- 
cially attended to as it is through them that lice and 
parasites get distributed in the new flock. 

. ^pplicdtion of sochwni fluoride : bio remedy has 
given sueli uiiiformly satisfactory results in the con- 
tiol of lice of all kinds on domesticated birds as sodium 
fluoride. This can be obtained in two forms, a white 
powder or commercial form (90 to 98 per cent pure) 
and in fine crystals or ' chemically pure form. 
,hor effective lice-control, the former is prefer- 
retains its efficiency almost indefi- 
nitely if kept in a dry place in stopped bottles or 
cans. It, can be applied by the “pinch-method” oi- 
by means of a salt-shaker type of ajiplicator (old 
cutieiira powder tins suitably modified should serve 
the puijiose). In the former method about ten 
pniehes (amount held between thumb and fore- 
finger) of the chemical are distributed at different 
parts of the body head, neck, breast, A-ent. thiglis, 
uiiigs and tail, and rubbed thoroughly into the fea- 
thers. The birds Avhen treated sliould be lield over 
a shallow pan or iieAvspaper in order that the excess 
, of the chemical may be saA’-ed. For dusting, the poAv- 
dered sodium fluoride can be mixed with three or four 
tunes its bulk Aintli flour or tale. This is applied Avith a 
dusting-can or shaker and the feathers of the bird 
aie ruffled as this is being done. Dustiiia- uiauIats 
some wastage of the material and is not so efficient as 
tliG pinch nietbo cl. In addition, the excess material 
in the air is irritating to the bird and operator both. A 
mixture of ecpial parts of soditim fluosilicate and 
country tobacco-snuff has also been reported to «'ive 
satisfactory results. 

Dipping : If the number of birds is sufficiently 
laige, the affected birds should be dii^ped in sodium 
fluoride solution. Dipping is rcipidly becoming a 
standard methocl of treatment favourecl by a majority 
of poultry-men who have overcome the pre.judiee 
against wetting their birds. The solution' should be 
piepared in a wooden tiib by dissolvina* sodium fluo- 
ride in tepid water, one onnee to one^ gallon. Dip- 
[Coniinued on ‘pcLge 27) 
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By M. P. GUHA 

I N West Bengal, the rainfall is not evenly distri- 
buted over the whole year. The main siigareane- 
. growing areas, therefore, need, irrigation. Tliis 
problem has been solved, to some extent by the Mor 
and Damodar Valley Projects and other minor irri- 
gation i:)rojects, which have enabled enltivatocs in 
the areas served -by them to grow two crops instead 
of one. The irrigation facilities have also enabled 
cultivators to take to cask crops like sugarcane. 

The nsnal dose of manures for sugarcane used in 
AA^est Bengal is 100 luaunds of cov'-diing, four mannds 
of ammonium sulphate, six mauiids of oilcake and 
four mannds of superphosphate, the last one being 
not necessary everywhere. In this way, a high yield 
of over 2,000. mannds of cane per acre has been 
obtained. 

AA^est Bengal is mainl.y.'a ryitr-jiroducing area with 
only one sugar mill functioning in the Nadia dis- 
trict. However, calculated on the basis , of a lOGr 
ca.^rite-consumption of 15.5 lb. of ejur in AA'^est Ben- 
gal, a deficit of 1,15,279 tons of gur in the State has 
still to be made up. Because of the , prime, need for 
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C.0.527 at Palia (Xadia) 



producing foodgrains, only restricted but intensive 
cultivation of sugarcane is practised. And this has 
been possible because of the abundant supply of fer- 
tilizer now obtainable froui Sindri. Activities for 
pushing lip sugarcane cultivation at present are, 
however, concentrated around' the sugar-mill area 
where the cultivators are -being induced to take to 
agronomic practices. 



C.0.452 at Saktipur; note the height 
and tillering 



Effoi-ts are also being made to breed a liigli-yield- 
ing early variety suitable to this area. Manuinal trials 
are also in progress on the State Fanns at Chinsurah, 
Berhampore and BurdAvan. The cultivators are gra- 
dually realizing the value of iinproA'cd Coimbatore 
varieties and are iucreasmgly taking to these. De- 
moiistrations are frequently arranged, on cultivators’ 
fields to popularize recommended A'arieties. 
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Calves aged three nioiitli.s 


I. D. SAMPATH KUMARAN, 
Government of India Cattle Farm, Karnal 


^j HE economic improvement of a dairy herd 
conld be speeded up by raising dairy calves 
for the purpose of replacements of the female 
stock and for the supply of pedigreed yoinig bulls^ 
Generally 20 to 30 per cent of the milking herd must 
be replaced each year, if the original strength of the 
herd is to be maintained without making iDurchases 
from outside. 

When suitable nutritional and environmental 
conditions are provided there is no limit to intensive 
production. On the contrary, poor feeding, care and 
management, either as a calf or as a coav, may pre- 
vent a cow from producing a progeny commensurate 
V'ith lier inherited ability. Success depends to a great 
extent upon tlie careful raising of dairy calves. The 
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(.^Ives aged four mouths 



period from birth to the age of calving is a non-pro- 
ductive period with no income to the breeder. In 
order to develop a superior dairy herd, a careful 
selection of calves from high-producing cows and 
families having the desired qualities should bennade. 

CARE OF THE PREGNANT COW 

The problem^ of raising calves begins with the 
pregnant coav^ The dry XDeriod of a iDregnant cow 
should be about 60 days. Adequate rest should be 
provided to the iDregnant cow to get a better flush 
'and more milk.^^Cows can be easily dried by simply 
withholding their ration and by increasing the inter- 
val between milking. During the dry period a cow 
has to make up the loss of her previous lactation, to 
meet the nutritional requirements of tlie growing 
foetus, and keep in store sufScient body-reserves for 
the subsequent lactation. * 

Poor condition at the calving-time lowers the 
milk production and affects adversely the health of 
the new-born calf. It also interferes with the normal 


^ceding time — calves aged one montli 
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Calves aged sLv months 



act of parturition and as a result reproductive dis- 
orders usually, set in. The dry, pregnant cows should, 
therefore, be fed with liberal quantities of succulent 
fodder. A eonibination of the leg’ume hay such as 
berseem and a concentrate mixture containing wheat 
bran, oilcake and gram, not only supplies .a good* 
quantity of minerals but also of vitamin D which 
helps in the assimilation of these minerals. As a 
general rule, three to six pounds ol a concentrate 
mixture with adequate quantities of hay and succu- 
lent feed' per- day .should be given. 

CAKE OF THE NEW-BORN CALF ^ ^ ' 

> Before birth, the 3 ^oung animal is fairly well- 
protected from shock, injuiy and infection. It has a 
practically uniform temperature and under normal 
conditions its nutritional requirements are me^ ade- 
quately. But once a calf is born, it is surrounded 
by infectious organisms, variations in temperature 
and the possibility of inadequate or improper feeding. 
The danger is greatest at birth, or shortly afterwards. 
The first 10 da^^s are the most critical period. . After- 


Fregnant heifer 


six months the task of raising calves is comparatively 
easy. 

As soon as the calf is born, the mucous should be 
wiped off from its mouth and nostrils with a clean 
napkin. It is necessary to, slap its chest vigorously 
in order to help the calf to start its respiratory acti- 
vity, if it is not already respiring. The entire body 
of the calf should be rubbed dry. Infection may gain 
entrance into the body of the calf through the navel. 
It is, therefore, necessary to dip the cord in tincture 
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of iodine. It is not necessary to cut the cord. If a 
calf cannot get np within an hour after birth it 
should be assisted to do so. In the cold weather the 
new-born calf should be covered Avith a blanket. 

Colostrum or the first milk is rich in antibodies^ 
whicli are essential for giving protection against in- 
fection as well as to encourage the formation of cer- 
tain blood constituents in the calf. Colostrum has 
laxatwe proiDerties and is, therefore, helxDful for the 
first faecal excretions. Colostrum is also rich in 
vitamins A and D, and nicotinic acid Avhich are essen- 
tial for the well-being of the calf. Nature has pro- 
vided for the infant calf colostrum which serves its 
. various needs. The digestive process in the rumen, 
which is characterized by the development of certain 
micro-organisms, begins to function after the tenth 
day of birth. 

The natural feed for the calf is its mother ^s milk. 
The animals suckled by the mothers grow best and 
haA^e sleek coats. In large dair}^ farms it is difficult 
to feed calves in this manner. By Aveaning the calves^ 
the cow could be completely milked which Avould tend 
to produce a better lactation yield.' The young caWes 
could be fed in accordance A^dth their individual re- 
quirements. Calves should be fed eight to ten per 
, cent of their body-weight per day. 

The attendant should first wash his hands and 
dip a feAv of the fingers into a bucket containing milk.- 
The fingers are then inserted into the mouth of the 
calf Avhicli begins to suck the fingers. This process 
is repeated for feeding the calf. The first feed should 
be about one pound. At first, there Avill be some diffi- 
culty for the calf to suck the milk but it Avill get 
accustomed to it in due course. After the feed a feAv 
pinches of common salt should be placed in the mouth 
of the calf. The mouth and nostrils should be clean- 
ed with a napkin. The hand-feeding should be con- 
tinued for about four Aveeks and after that the calf 
will be able to drink the milk from the bucket Avith- 
out assistance. 

In this Avay, the calf -in-nursing takes milk sloAvly 
and mixes it well Avitli its saliva. If the calf is alloAv- 
ed to drink rapidly, it aauII expand the oesophagus 
and there is the possibility of the milk getting into 


the rumen and not going direct into the fourth sto- 
mach as intended. When milk gets into the rumen 
of the calf it aauU cause undesirable fermentation and 
Avould result in unthrifty pot-bellied condition. The 
young calf has no poAver for regurgitation. 

At an early age the digestive system of the calf 
is delicate and the capacity of the stomach limited. 
It differs from that of the adult in the size of difterent 
parts; the rumen occupies 80 per cent of the total 
capacity of the stomach in the adult Avhereas in the 
calf the abomasum and the omasum are twice as 
large as the rumen and reticulum combined. These 
proportions rapidly change AAuth the advancement of 
age and Avhen about one year old, the different parts 
attain the proportions found in mature animals. Tlie 
fourth stomach of a young calf has a capacity of less 
than one gallon Avhereas the mature animal has a 
capacity of 30 to 70 gallons. 

Calves should preferably be fed thrice a day until 
they are one month old. The interval between feeds 
should be uniformly maintained. The total amount 
of the feed should be equally divided among the 
number of feeds given. The number of times should 
be, reduced to tAA^o Avhen the calves are one month 
old.| ' 

The milk for feeding caWes should be at the tem- 
perature of 95° to 105° F. It is desirable to use a 
thermometer to determine the temperature of milk 
as the use of the fingers for this purpose is not A^er}^ 
depen^lable. SAveet and clean milk should be fed as 
sour or stale milk tends to induce scouring in the 
young animals. Clean vessels should bq used for 
feeding purposes. A plentiful supply of pure and 
clean Avater should be available for the calves at all 
times? Blocks of salt should be placed in the calf- 
yard Avithin easy reach of the calves to enable them 
to lick these AAdienever they like. 

Calves fed as per Table I, mature earlier, and 
they calA^e for the first time at 30 months of age, 
AAdiereas the general average for the Indian breeds of 
cows to calve for the first time is about 42 months. 
Intensive production in the form of high fertility 
and early maturity is dependent on the nutritive 
leA'^el and other emdronmental conditions. 


A young bull raised at- the Karnal farm 


TABLE I 
CALF -peed ING 


Oalf-rearmg on the Standardised Milk 3,5 per cent Fat and Grc 


Milk for 
female ealf 


Milk for 
male calf 


Grain and Foddei 


1/10 of the Aveight 
at birtli 
1 lb. 


1/10 of the Aveight 
at birth 
1 lb. 


TABLE II 

Groivth and average daily gain 


Age 

. ' i 

IMals ealf 

Female calf 

Daily 

gain 

iTJLctlw 


Male calf 

j Female calf 

8 Aveeks 

96.8 lb. 

■ 

88.6 lb. 

1.0 lb. 

0.0 lb. 
















Bell peppers constitute the mangoes of com- 
merce in Europe and America; ' the large 
podded, squarish, sxihtruncate sweet fruits arc 
used for salad, stuffing and baking 

T he . word. ' chiUi ' is Spanish 
for any kind o£ popper, but 
I , in India the nse of this term 

is limited to the pungent varieties 
mostl}^ used after drying as a con- 
! dimeiit or spice for culinary pre- 

parations.- The mild type used for 
salads, pickles, baking and; stuf; 
i; fing is known as pepper, or Avhite 

: . X^epper of commerce, both of Avhich 

are derived from The berries of a 
tropical woody plant, Piper ni- 
grum, whereas ^ chilli, Capsicum 
frutescens belongs to the family 
■i Solanacee. , 

|. The native, home of the chilli is 

considered to be ti'0]3ical South 
America, esfiecially Brazil, Avhere 
it stiir abounds in a wild state. The 
chillies were not known in Europe 
until the discovery of America 
.from where the - pungent tjpen 
were first brought to Eurojpe bj^ 
Columbus. The plant is not indi- 
genous to India. There is no Sans- 
krit, Hebrew or Chinese name for 
it. ' Its introduction into India is . 
believed to be through the Portu- 
guese. At present the chillies are 
indispensable and a common ingre- 
dient of South Indian dietary- and 
an important condiment through- 
out the country. Prior to its' in- 
troduction black pepper was used 
to iiicor]3orate the necessary pun- 
gency to the condiments and food 
iprex^arations. 
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IMPORTANCE 

In spite of its recent introduc- 
tion, the chilli has become an im- 
portant crop, grown all over India 
not only for a huge home market 
bift also for export to other count- 
ries, ■ It is extensively grown in 
the States of Madras, Hyderabad, 
Bombay and Bihar, covering an 
area of about ten lakh acres 
annually.- Nearly a lakh maunds 
are annually exj^orted from India 
to Ceylon, United Kingdom, Aden, 
Bahrein Islands, South Africa, 
Zanzibar and Pemba, Mauritius, 
Australia, New Zealand and 
Maskat. About 90 per cent of the 
total exx^orts of this condiinent is 
directed to Ceylon. It increases the 
taste of food thus making it more 
palatable, and is even said to 
imxmove digestion hvhen taken in 
small quantities. But excessive 
use may cause bowel troubles, such 
as x^iles. Curry x^owder is made 
by grinding roasted dry chillies 
with othei^ondiments like corian- 
der, onion and turmeric. The x^un- 
geilcy of the chilli is due to caxDsa- 
icin, an alcohol-soluble alkaloid 
present in the inner walls of the 
fruit, the hulls and seeds having 
almost none till the late stage. 
The quantity of capsaicin pi’esent 
is considered to be inversely pro- 
XDortional to the size of the fruit, 
being maximum in the smallest. 
Cax^saicin lias man^y, x^harmaco- 
poeial uses. The chillies, especially 
when green, [are an important 
source of vitamin C.Ay 


CLIMATIC REQUIREMENTS 

The chilli x^lant requires a warm 
and humid ^ climate for its best 
growth and’ dry weather during 
the maturation of its fruits. The 
natural habitat of the chilli plant 
are the tropical and sub-tropical 
regions, but it has a wide range of 
adax^tability and can withstand 
heat and moderate cold to some 
extent, although freezing temx^era- 
ture usualU^ kills the 
croxo can be grown over a wide 
range of elevations from sea level 
up to an altitude of nearly 7,000 ft. 
The crox3 is mostl}^ raised under 
fain-fed conditions where the rain- 
fall varies from 25 to 50 inches, 
but excesswe rains bring about 
defoliation of its xAants. 

SOWING TIME AND SEED RATE 

The crop can be sown almost all 
the year round wlaere winters are 
fhild and monsoon rains - are ]iot 
very heavy. But for early crop 
production where winters are 
severe, the seed is sown in the 
nursery-bed during the month of 
November and the seedlings are 
over-wintered by xA^oviding some 
sort of wind-breaks held ,iii a slant- 
ing position facing towards the 
south. These seedlings are trans- 
planted in the open field as soon as 
the season warms . UX3 and the 
danger of frost is oyer. In 
northern India, in the States of the 
Punjab, P.E.P.S.U., Uttar Pra- 
desh, Delhi and Rajasthan, where 
irrigation facilities are available, 
the first sowing is done as soon as 




tlie season warms np during tlie 
month of March. For production 
under rain-fed conditions, the seed 
is sown in the nursery-bed about 
six weeks before the setting in of 
the monsooiij and transplanting is 
done with the outbreak of the 
monsoon, i.e. from the end of June 
to August. In the Gangetic plains 
it is a cold weather crop and is 
sown after the monsoons are over. 
The seeds are sown in the nursery- 
bed from the month of xVpril to 
July. Hot-weather crop is sown 
during the month of February. 
In the southern States like Bom- 
bay where the season is mild, the 
main crop is sown from ]\Iay to 
October. In the South, the main 
crop is rain-fed and the seeds are 
sown in the nursery-bed during 
the months of May- June and trans- 
planting is done by- the middle or 
the end of Juty. 

The Bell PeiDper is sown during 
the summer months of April to 
June, in the hills for its green 
fruits that are supplied to the 
markets in the plains. It can be 
produced successfully^ in the plains 
during the early^ summer or early' 
winter months. 

The chilli seed is very^ light and 
counts about four thousand seeds 
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A lypiciil seeue in chilli market; open, free from shade 
and hard ground is used for drying and curing chillies. 
The woman in ihe fore-ground is sorting defective 
fruits and the man on the extreme right is trampling 
the haif-dried fruits 


per ounce, and is viable for two 
to three years. A good-qualit.v seed 
gives a germination of 80 to 90 
per cent and the seedlings raised 
from 1-li lb. of seed are sufficient 
to plant an acre, MTien the crop is 
sown in the field direetlv from, the 


seed, three to four pounds of seed 
will be sufficient to sow an acre. 
SOIL AND ITS PREPARATION 
The chillies can be grown on 
almost every’ land of soil rich in 
plant nutrients and well-supplied 
with humus. Clav loam, heaw silt 


A Adrus-infected plant with curled leaves; 
l)lants that become infected Avhile young arc 
usually dwarfed and little fruit is borne 


' '' 


A die-back-i'nfected, defoliated plant; the 
shoots begin to die from tips and 
infection spreads downwards 
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and silt loams are, however, consi- 
dered to be the most snitable for 
obtaining high yields. For the 
rainy season crop, heavy, well-drai- 
ned soils which retain moisture bnt 
are not susceptible to water-logging, 
should be selected. The crop can 
also be successfully raised on the 
sand}^ loams provided manuring is 
done heavily and irrigation is 
applied adequately. 

The chilli plant has a tap-root 
that may penetrate into the soil 
upto 24 inches or more. Hence 
a deep seed bed is regmred for 
successful crop-raising. " As soon 
as the preceding crop is removed, 
the stubble should be ploughed-in 
with a furrow-turning plough. 
The land is ploughed five to six 
times with an ordinary plough 
and planked smooth before pre- 
paring the seed bed. Well-rotted 
farmyard manure is added after 
the first deep ploughing in order 
that it gets mixed thoroughly with 
the soil during the subsequent 
j)loughings. 

MANURES AND FERTILIZERS 

Twenty to thrity cartloads 
(20 tons) of farmyard manure or 
compost are required to be added 
to an acre. The manure should 
be thoroughly decomposed as fresh 
manure aggravates the attack of 
white ants, a serious pest of chil- 
lies. In order to reduce the severity 
of the white ant attack, it is advis- 
able to apply the manure .to the pre- 
ceding crop. The application of 
sheep-manure is preferred in cer- 
tain localities and, therefore, sheep 
should be penned in the field 
where a chilli crop is to be raised. 
Fertilizers, especially the nitro- 
genous ones, increase the fruit 
yields. Sulphate of ammonia 
may be applied as a top-dressing 
at the rate of two to three 
maunds (164-246 lb.) per acre 
when the plants have taken roots 
and are well-established in the 
field after transplanting. A later 
doze, four to six maunds per acre, 
should be given at the time of 
flowering. Superphosphate at the 
rate of two to three maunds 
(164-246 lb.) per acre may be 
drilled with advantage at the 
time of transplanting in case the 
crop is to be grown on sandy loam 
and loam soils. 

VARIETIES 

There are many varieties of the 
pungent types of chillies varying 
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mainly in shape, size and pun- 
gency. The fruits Avhen unripe 
are usually green although types 
with cream, greenish-yellow, 
yellowish-orange, purple or purp- 
lish-black raw fruits are also met 
with; in fact, these are the inter- 
mediate colour stages from the 
unripe to the ripe fruits that are 
generally red or yellow or orange 
in colour.- Long Red, Cayenne, 
Tobasco, Sunward or Surajmukhi 
or Suryamukhi, Dhanni, Beguni, 
Kamranga, Red Cluster, Yellow 
Sirhandi and Sanauri are some of 
'the pungent types^ listed b{y the 
seed merchants. Improvement 
work on chillies has been done by 
the Agricultural Departments in 
the States of Madras, Bombay, 
Bihar and the Indian Agricul- 
tural Research Institute, New 
Delhi. The improved types ._N.P. 
46 and 390, are said to be fairly 
resistant to thrips. For dry 
chillies, the varieties the fruits of 
which have few seeds, firm stalk, 
thin pericarp, bright red colour, 
‘glossy apiDearaiice and high pun- 
gency are more popular with the 
growers as these fetch a high price 
in the market. There is a great 
variation in the size of tlie fruits — 
from a small, round or conical pea- 
seed-sized fruit to about six inches ^ 
long. Although the pungency is 
considered to be inversely propor- 
tional to the size, the long-fruited 
types are more popular. 

Of the mild or ^eet. types.-Beli ’ 
Pepper, Rubi King, Chinese Giant, 
Elephant Trunk, Bull Nose, Cali- 
fornia Wonder and World Beater 
are some of the better known tyi)es. , 
METHOD OF SOWING 

The chilli seeds are either sqwn_ 
directly in the field or they are 
first sovui in the nursery-bed to 
raise seedlings for transplanting 
at a later date. When the crop is 
sown directly in the field, the seed 
is sown on ridges two to three feet- 
apart and nine inches high. The 
seed should be sown in lumps of 
six to seven seeds about f in. to 
i in., in ridges eight to nine inches 
apart, as the seedlings come 
through the surface better in a 
group than when they are sown 
thinly. The first irrigation is given 
immediately after sowing taking 
care not to submerge the ridges to 
avoid hard crust formation and 
consequent obstruction to the ger- 
minating seedlings. The second 
irrigation may be given four to 


five days after the first one. The. 
seeds germinate after about a week. 

For raising seedlings the seed is 
sown in a heavily-manured and 
well-prepared nursery-bed which 
has been laid out in small plots con- 
venient for irrigation and weeding 
without entering the plot. The seed 
is sown about six weeks before the 
transplanting time, and in this way 
it is possible to get the seedlings 
earlier ‘under controlled conditions 
in order to raise an early crop. 
The nursery seed bed is prepared 
in a sandy loam soil well-supi3lied 
with humus. The level of the nur- 
sery plot should b,e a't least six 
inches higher than the ground level. 
The soil should be sterilized with^ 
formaldehyde or steam. Two inches 
of leaf -mould or compost manure 
should be mixed in the top-soil of 
the bed and the soil should be 
worked to a good tilth before put- 
ting in the seed. The seed is light- 
ly covered with a i in. layer of 
manure. The seed-bed is irrigate 
ed immediately after sowing using 
a fine spray from a sprinkling can. 
The nursery-bed is watered every 
day till the seeds germinate, and 
watering is so arranged that tlie 
bed is kept just inoist and not too 
wet. 

Black ants carry away seeds and 
do a lot of damage to the germi- 
nating seedlings. These should be 
effectively controlled by dusting 
gammexane (B.IT.C. five per cent) 
on the boundaries of the nursery 
bed. An area of 800-1,000 square 
feet is required to sow li lb. of 
seed to raise enough seedlings for 
an acre. The seed germinates after 
six to ten days of sowing depending 
'Upon the temperature, and the 
seedlings when six to nine inches 
high, ' usually witjmi. .a^iyeriod _:pf 
four to six weelvs, are ready for 
tiAnsplantingr ' ''To imse ‘vigorous 
seedliiigs ammonium sulphate solu- 
tion (one ouneh'in one gallon) 
should be applied when the seed- 
lings are about two inches high and 
again after a couple of weeks. 
Over-crowding and excessive water- 
ing should always be avoided. The 
transplanting should always be 
done in the evening followed by 
watering where irrigation facilities 
are available. Under rain-fed con- 
ditions the transplanting is usually 
done before or after the rains, but 
it is advisable to do the transplant- 
ing when the rains are expected 
and the plants, after setting, should 




be watered with the sprinkling can 
to avoid heavy mortality. 

IRRIGATION AND 

WEED-CONTROL 

Frequent waterings are re- 
quired to be given to the earty 
crop during hot, dry weather and 
irrigation should be given ever}^ 
4th or 5th day. During the winter 
inonths, irrigations may be given 
once in every two weeks or so. 
Weeding is very essential especial- 
ly of the rainy season crop. The 
weeds should never be allowed to 
compete with the plants and should 
be removed before tliey overpower 
tlie crop. Weeding may be done 
as frequently as required but cul- 
tivation beyond tliat necessary for 
weed-control may do more harm 
than good, especially if practised 
late and comparatively deep after 
the plants are well-established. In 
all, three to four weedings during 
the early stages are sufficient. 
HARVESTING 

The country types are mainly 
grown for ripe fruits, but from 
the early sowings, the first flushes 
of fruits are usually plucked green 
to stimulate further flushes of 
flowering and fruit-setting. The 
first picking is- done about two 
months after transplanting. The 
subsequent pickings are done when 
the fruits are fully ripe and change 
from green to, red or yellow or 
orange In colour and are still * 
plump and glossj^ in appearance. 
The plucking is done with hands. 
The fruits along with the pedun- 
cle are severed ■ gently from the 
plants and are. gathered in baskets 
by the pickers. 

The crop continues to flower and 
fruit till the .onset' 'of winter and 
plucking of fruits continues till 
December. In the South, pickings 
may go on up to the end of Febru- 
ary. Usually the fruits are picked 
fortnightly and in all six to ten 
pickings are done. . ■ . 

The mild types* come to flower 
after about ‘1-| months of trans- 
planting. The fruits are fully de- 
veloped within a month’s time and 
should 'be plucked before they be- 
gin to change colour. More fre- 
quent pickings are to be done in 
the case of the mild t^q^es than in 
case of country types. 

YIELD 

The yield of un dried ripe fruits 
varies greatly with the condition 
of the crop.' The average yield 
.under rain-fed conditions, varies 


froin 250-1,000 lb. per acre and 
for irrigated crop from 1,500- 
2,500 lb. per acre, but yields as 
high as 6,500 lb. per acre are not 
uncommon. - The proportion of dry 
to fresh-riiDe chillies varies from 25 
to 40 per cent dei^ending upon 
quantity of seeds and the thickness 
of the inner wall or the pericarp of 
the fruit. 

MARKETING AND STORAGE 

The growers Usually sell .their 
produce in the fresh condition 'soon 
after picking. The plucking is done 
when the fruits are fully ripe. It 
is, therefore, advisable to take tlie 
produce immediately. to the market 
before the fruits lose their bright 
colour and ■ glossy appearance. 
Moreover, the loss in storage due 
to evaporation ^vill also be consi- 
derable. In some parts of the 
country, the produce is smeared 
witli moliua oil (Madhuca longi- 
folia) to impart glossiness. The 
produce is dried in the markets by 
spreading it over the drying floors 
or roofs of houses. The heaps are 
spread in thin flayers and frequent 
stirrings are given during the day 
time so that the drying is uniform 
and there is no discolouration or 
uiould grovflh. The diying fruits 
are heaped in the evening and 
covered with tarpaulin or gunny 
bags and are spread again in the 
morning till the fruits are almost 
completely dry. When half-dried 
the}^ may be slightly trampled over 
to flatten the fruits to facilitate 
ckying and packing in gunny bags. 
The dried chillies are marketed in 
bags whereas the fresh produce is 
. taken to the markets in baskets, 
flags or carts. The fresh produce 
shouklmot be heaped for any con- 
siderable length of time to avoid 
the rotting of fruits. The mild 
types should be taken immediately 
to the market without exposing * 
them to the sun. They are always 
carried to the market in' baskets. 
Slightly under-ripe chillies can be 
ripened artificially b.y stacking- 
them indoors for two to three, days 
when the -fruits will develop full 
ripe colour. The best temperature 
for ripening is 71° F to 77° F. 

DISEASES AND INSECT PESTS 
By far the most serious dis- 
ease of the chillies is the leaf-curl 
or mosaic caused by a virus. It is 
characterized by the curling of 
margins of leaves inwards or up- 
[Conid, on 'page 32 ) 
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Crop Disease Control 


DITHANE, a synthetic organic 
fungicide, simplifies your dust 
or spray schedule, sure and 
safe organic fungicide to help 

. you gro-w finer quality crops. 

Check the many advantages 

DITHANE gives you 1 

One fungicide for the control of 
many diseases on many crops'. 

Healthy crops and higher yields. 

Safety on foliage, blossoms and 
fruits. 

■Better quality produce. 

An economical fungicide. 

Freedom from corrosion of valu- 
able spray rigs and nozzle 
clogging. 

Faster coverage of your acreage. 

Savings in manpower. 

A better return on your invest- 
ment for crop disease protec- 
tion. 

If you spray or dust you will 
be ahead with DITHANE, 


KATHON 2. .4-D DEPENDABLE 
WEED KILLERS: 

Like all other agricultural che- 
micals of Rohm & Haas Co., 
KATHON . weed killers have 
been thoroughly tested com- 
rnercially proved. Where the 
problem is one of easy-to-kill 
annual weeds, the amine salt 
, KATHON- M-7 is the logical 
answer. Kathon E-40 contains 
a higher percentage of iso- 
propyl ester of 2, 4-D. It 
sticks to plants' rain or shine, 
and it is effective during very 
dry or very wet weather. 

Amrillai k Company 


11, Sprott Road 
Ballard Estate 
BOMBAY 1. 



FIGHTING FAMINE AND DROUGHT 
BY SIMPLE MEANS 

(Conid. from "page 11) 

TIMELY TILLAGE 

The fields should he immediately ploughed-up 
after harvesting the rahi-erop Avith a soil-turniug 
ploiigli. This xoractice should he regularly followed, 
say once in a' mouth, by using a desi plough or some 
other light plough during the summer months when 
the land is generally kept falloAv. During the rams, 
the fields should invariably be covered with crops, 
preferably green-manuring legumes. One of the most 
effective measures for fighting famine is to cultivate 
lyuidreds of acres of the falloAA's at present niaiiitain- 
ediuT villages, 'and grow quick-maturing legumes 
in them, viz. Mooug T1 or Lobia Tl. These crops 
generally flourish even under scantj'' moisture con- 
ditions and pi'oduce valuable food and at the same 
time add to soil fertility. The monsoon talloAVS, on 
tlie other hand, produce nothing but require several 
ploughings and keep the farmer and his bullocks 
engaged unnecessarily. These legume crops ripen by 
the end of August Avheu they should be immediately 
ploughed-up into the soil after picking the ripe pods. 
Turuing-in of these legume erops_ into the soil should, 
under all circumstances, be carried out at the latest 
by 7 September, eA^en if the cultivator has to lose some 
unripe pods. Late ploughiiig-in of the green-manure 
crops depresses the yield of the folloAving rabi crops 
and thus results in heavy losses to the cultivator. 

Ploughing of the fields, particularly the last 
ploughing, should be carried out across the slope and 
along the contours of the land instead of cutting fur- 
roAvs up and doAvn the slope or hill-sides. This AviU 
help the rain-Avater to soak into the ground and get 
conserved. 

PROPER AND TIMELY APPLICATION OF MANURES 

The application of organic matter and manures 
to the soil is also a very important practice to figlit 
drought. Their application increases water-retentive 
capacity of the soil and helps conserve moisture. 

The ploughed land should receive at least five to 
ten cartloads of farmyard manure or compost per 
acre. The application of manure should be carried 
out before the start of the monsoon and should be 
immediately folloAved by ploughing. 

■ Application of superphosphate, say at the rate 
of 40 lb. P-0= per acre, also gives encouraging re- 
sults. Superphosphate in no case should be applied 
on the surface but about three to four inches below 
the surface layer of the soil by means of a furroAver 
or a seed-spout fitted behind a desi plough. 

SUITABLE ROTATIONS, VARIETIES OF CROPS _ 

AND FRUIT CROPS 

The crops or varieties Avhich are resistant to 
drought should be groAvn. For Ichdrif, such crops are 
joivar, bajra, Moong Tl, maize and ar/utr, and for 
rabi, gram, iDarley, duan. {tara mira), etc. Wheat 
can only be groAvn successfully if adequate rains are 
received in August and September and the. .soil: is,- 
capable of retaining moisture. There are certain 
varieties of paddy in the eastern distriets, viz. Satha, 
Bagari white and Bagari blaek, Avhieh require com- 
parath^elyMess moisture as compared to other varie- 
{Contd. on page 29) 


Follow Japanese Method of Cultivation 
To Improve Your Agriculture 

USE 

TALUICD AHS’ 

COMPLETE FERTILISERS 

For Paddy, Wheat, Jute, Potato, 
Sugar-cane and other crops. 

YIELD MAXIMUM CROP AT MINIMUM 
COST V ENSURE SELF-SUFFICIENCY IN 
. FOOD & OTHER CROPS 

AND IMPROVED AGRICULTURAL 
IMPLEMENTS 

Produced by 

CARL OHMES & CO. (india) LTD., 

2S, Waterloo Street, CALCUTTA. 


SEED DRILL 

— for sowing in rows 

WHEEL-HOE 

— for weeding and mulching 

Japanese 

PADDY WEEDER 

— for weeding and turning soil 

PADDY THRESHER 

— for threshing paddy 


Also- . 

other implements and 
small farm and 
garden tools. 



SEED DRILL 



PADDY THRESHER 


©a ii) F. 


Sole Distributors : — 

i m. 


the only firm appointed by West Bengal 
Govt, for preparing mixed fertilisers, 

20, Netaji Subhas Road. 

Calcutta, 
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By H. C. MALIK, 

Assistant Economic Botanist (Fodder), Sirsa 


he period froni^pii}... to 
June is not oiJy the hottest 
and the driest period dur- 
ing the whole year but is most im- 
portant from the farmer’s point of 
view for carrying out the various 
agricultural operations. He has to 
harvest the crops like wheat, gram, 
barley, berseein and lucerne and 
complete their threshing and clean- 
ing prior to the advent of the mon- 
soon season. He has also to under- 
take sowing of cotton, etc. during 
this period. It is, therefore, ap" 
parent that his working cattle are 
put to a very great strain at this 
time. Besides, the yield of milch 
cattle, especially the buffaloes, de- 
creases considerably^ due to sever- 
ity of heat and lack of green for- 
age. Berseem, the ideal winter 
forage, is almosf over. Even if it 
sprouts and gives a cutting at this 
time, its quantity and quality are 
both greatly reduced. Other for- 
ages like late-maturing oats re- 
main green to some extent up to 


early ’April after which they, dry 
and do not prowde superior qua- 
lity forage. In wew of this, any 
crop which prowdes green fodder 
at this period is of great signifi- 
cance. 

There are a number of crops 
which would grow and provide 
green forage at this period, for 
example, sorghum (joivar) and 
hajra fronf the existing crops and 
Sudangrass and Teosinte from 
the new introductions. Sudangrass 
is a -summer annual which grows 
rapidly, and even in dry season 
there is more certainty of getting a 
crop from it than from any other 
forage. It can tolerate long hot 
and dry periods of weather and is 
particularly suited to the arid con- 
ditions. Sorghum and millets 
{’bajra) are crops that would tole- 
rate and grow under these condi- 
tions but with slight variation. In 
fact, sorghum is the most depend- 
able forage in the main kharif sea- 

Sudangrass 
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son from July to September. It is 
productive even under low rain- 
fall conditions and is superior to 
all the other forage crops in the 
Punjab State. Bajra excels sor- 
ghum in drought resistance, but is 
grown primarily as a. grain crop, 
the by-product of which only is uti- 
lized as cattle roughage, as its green 
forage is not so palatable. Teosinte 
(locally known as makchari) is an- 
other coarse annual, suitable for 
gro'^ving in the summer season. It 
grows 3-12 ft. high, and unlike 
maize it tillers profusely. It is 
closely related to corn but requires 
a rich soil and a long season of 
moist hot weather for its best de- 
velopment. If cut at the young 
stage, i.e. when 4-5 ft. high, it 
gives two cuttings of forage in the 
season. " 

All these crops can give more 
than one cutting of green forage 
under favourable conditions of soil 
and irrigation. Sudangrass is 
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quiclv-groAving and gets ready for 
liarvesting for^tlie first cutting in 
about 50 days after sowing, and 
later on after about 30 to 40 days, 
giving two to three good cuttings 
in the season. Jowar is next in 
order of growth to become ready in 
about 70 days after sowing. It 
usually remains stunted in growth 
and gives one cutting of green for- 
age, but an early-sown crop may 
give another cutting Avith adequate 
supply of irrigation and rain. Teo- 
sinte grows sloAAdy and its growth 
is generally stunted to start Avith 
in this period, but it makes a luxu- 
riant A^egetative groAvth later dur- 
ing the rains. 

EXPERIMENTS AND RESULTS 

An experiment to study the coin- 
par atiA^e performance of these non- 
legumes, Yiz\ Sudangrass, jotvar 
and Teosinte, primarily for the 
early kharif season, Avas started in 
1947-48. Bajra Avas also included 
in the next tAVO years, Adz. 1948-49 
and 1949-50, because of its very 
quick ■ gr OAvth and high drought- 
resistant quality, though the quali- 
ty of its green forage is much in- 
ferior to the three crops mentioned 
above. 

The trials were laid according to 
the randomized system of field 
trials for a period of three years 
on a Avell-prepared soil using the 
usual seed rate of about 10, 15 and 
20 seers per acre, respecth^ely. Seed 
rate ofi hajra in these tests AA^as 
about 2.5 seers per acre. 

There Avas great variation in the 
forage yield of tlie crops under 
comparison, not only amongst them- 
selves blit also from year to year. 
In the case of crops soaaoi very 
early in the kharif season, i.e. in 
the middle of March on 14-3-47 in 
1947-48, Sudangrass gave the high- 
est total forage of 804.7 maunds 
per acre in three cuttings taken 
during the season up to the begin-’ 
ning of November. Jowar gave only 
one cutting, ^delding only 307.7 
maunds of forage per acre. Teo- 
sinte gave 608.8 maunds per acre 
in tAVO cuttings up to November. 

When crops AAm^e soAvn in April 
on 8-4-48, cuttings were ob- 
tained from Sudangrass, jqtvar iiiid 
hajra up to August and qne cutting 
from fulI-groAAm Teosinte. in July. 
In this case, the highest forage 
yields Avere secured from sorgliums, 
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giving 994.6 maunds per acre, fol- 
loAA^ed by hajra giving 894.7 
maunds per acre and Sudangrass, 

622.4 maunds per acre. Out-turn 
of Teosinte in one cutting Avas 
836.7 maunds per acre. Yields were 
very high in all cases as the 
crops grew during the monsoon 
season. 

During 1949-50 the soAving Avas 
possible on 4-5-49. The crops made 
a luxuriant vegetative groAvth be- 
cause of the increase in humidity 
due to monsoons during their 
groAvth period. In this joivar 
was superior to other non-legumes, 
giAung 858.3 maunds of forage per 
acre, folloAA^ed hajra yielding 

794.4 maunds per acre in tAvo cut- 
tings up to August-September. Su- 
dangrass gave tAA^o cuttings up to 
August and yielded 764.4 maunds 
per acre. Teosinte yielded 729 
maunds in one cutting in July 
Avhen it had completed its groAvth. 

If the period of groAvth of each 
crop is taken into^ consideration, it 


will be observed that Sudangrass 
AA^as ready for harvest first of all, 
folloAved by sorghum, hajra and 
Teosinte, respectively. Sudangrass 
made a quicker growth than the 
other non-legumes in the dry and 
hot conditions that prevailed prior 
to the advent of monsoons. J oioar, 
hajra and Teosinte grew Avell but 
invariably their leaves showed 
signs of drying at this stage. J owar 
and hajra recovered AA^ell but Teo- 
sinte, on account of its sIoav groAvth, 
could not give high forage returns 
unless alloAved to grow till the 
rains were received. 

. It is,- therefore, in the interest 
of the farmer to make use of Su- 
dangrass for providing green for- 
age in the dry and hot period prior 
to the advent of rains, but later on 
sorghums and Teosinte will groAV 
quite Avell and yield high tonnage 
of green stuff. As regards quality 
of forage, sweet sorghum Avas supe- 
rior to the other non-legumes but 
Sudangrass and Teosinte Avere pre- 
ferred to hajra by cattle. 
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' Contd. from page 6 ) 


and 25 respectively, a pair of hard working young 
farmers, who lend support to all the progressive' 
actions taken by him. Self -taught and hard working, 
this farmer knows that it pays to be cooperative and 
does not ignore the ideas conveyed to them by the field 
workers of the Agricnltnre Department. 

THIS IS PROOF POSITIVE ! 

In a State where soil fertility is questionable and 
the rainfall problematic, the farmers have to fight 
the elements all the time and so when they take to 
new methods, they take to them fully prepared to face 
the consequences in the case of a failure. The method 
has not been fully tried by the State Government, 
especially from the point of view of its economics. 
There is one reservation made, however. As stated 
by the State Director of Agriculture, when the experi- 
ment was first done near Nadiad by a Gujarat culti- 
vator in summer, about 100 cartloads of farmyard 
manure per acre was applied. The additional cost of 
manure and irrigation on account of this excessive 
dose made the raising of that particular crop uneco- 
nomic. However, the residual effects made the suc- 
ceeding crop highly economic. So far as Bhadabhai 
is concerned, the dose of manure given by him was 
moderate. And, because the crop was raised in the 
kharif season, his cost of irrigation was also small. 
These two factors made his crop very economic. 

Mota Gundala is fortunate in having leaders like 
Bhadabhai. I came away from this village feeling 
that here is an example in village management and 
spirit of progressiveness worth emulating 1 


POULTRY LICE - - {Contd, from page 13) 

the bird' in this solution, holding tlie -wings over the 
back with one hand and .ruffling the featliers Avitli the 
other when the bird is below the surface of water. 
Duck the head once or twice, take it out and hold it 
for a moment on the tub to receive the draining solu- 
tion and then let it go. One hundred birds will use 
up approximately five gallons of the dip ; sufficient 
material should be available at the start of operations 
to maintain the original strength of the dip. 

The dip is to be given on warm and sunny days, 
so that the treated fowls may dry up quickly. Yery 
weak and young birds should not be dipped in cold 
and damp weather. The diioping method kills all lice 
immediately^ but where the chemical is applied as a 
powder, it requires three to four days for a complete 
kill. If the birds are caught and handed to the ope- 
rator, 100 to 125 birds an hour can be treated by 
dipping or dusting, and approximately 60 to 75 
per hour by the ^ ‘pinch-method''. It would be neces- 
sary to repeat the control measures after about a 
week to complete the eradication. 

COST OF TREATMENT 

Generally^ treatment with one of the modern 
residual insecticides like DDT or BTIC will cost ap- 
proximately^'. six pies per bird. Derris foot; powder 
which also gives satisfactory^ results but has less resi- 
dual effect will cost slightly more than half an anna. 
Of all the insecticides, sodium fluoride is the cheapest 
and the cost per bird by^ the dipping, dusting and 
X)inch-methods will approximately work out to 1.2 
X)ies, 6 pies and 2 pies, respectively^ The cost of all 
these treatments can still be lowered if the insecticides 
are obtained in bulk. 
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1949-50 

Sh. Rcitau Prakash 
Yield: 687 nid^. 
per acre 


1950-51 

Sh. Madho Kir pa! 
Yield: 129 vids. 
per acre 


1951-52 

Sh.Jai Pal Chandra 
Yield- 735 inds. 


per acre 










Featured alongside are three ‘Krishi Pandits’— winners of first 
prizes in the All India Potato Crop Competitions in 
1949-50, 1950-51 and 1951-52, who used Sickle 
Brand Fertilisers for growing their prize crops. 

Follow the lead of these successful farmers 
and use Sickle Brand'Fertilisers on your 
land for bigger and better crops. 


Specific Sickle Brand Fertiliser Mixtures 
ore ovoilobid for cereals, sugarcane, 
potatoes, tobacco, chillies and garden crops. 


I.C.3I. CHEMICAL W©ltK§ 
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UNITED PROVINCES 
COMMERCIAL CORPORATION 

53, RADHABAZAR LANE, CALCUTTA. 
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FACTS AND FIGURES: 


290 000 operating in the world. 

150 operating in the U. K. 

^o>rdson Tractors being produced everyday 

3,500 Fordson tractors in Indira (of these 50 p. c 
were sold by U. P. C. C.) 




AUTHORISED DEALERS 

Calcutta Region 

United Provinces Commercial Corpn. 
53, Radhabazar Lane, Cal.-l. 

James Warren & Co. Ltd. Dibrugarh, 

United Provinces Commercial Corpn 
Exhibition Road, Patna. 

Delhi Region 

British Motor Car Co. (1934) Ltd 
Connaught Circus, New Delhi. 

Zamindara Engineering Co. 

Ahuja Mansion, Fazilka. 

Northern India Machinery Corpn 
Jammu. 

Pritam Farm Equiprnent Co. 

131 -A, Civil Lines, Bareilly. 

Sanghi Bros. (Indore) Ltd. 

Post Box No. 1, Indore City. 

Sanghi Bros. Jodhpur. 

Provincial Automobiles Co. 

Kihgsway, Nagpur. 

Bombay Region 

United Motors India Ltd. 

39, Hughes Road, Bombay 7. 

CaiTia Motors Ltd. 

Lai Darwaja, Ahmedabad. 

Kalyanji Dhanji & Co. 

Kalyan Bhuvan, Kutch Mandvi. 

Western Motors Ltd. Rajkot. 

Automotive Manufactures Ltd. 

8571, Rashtrapathi Road, 

Secunderabad (Dn) 
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FIGHTING FAMINE AND DROUGHT BY SIMPLE MEANS 

ties of iDacldy. The area under these varieties of seed-c 
paddy should be increased in the main paddy-grow- tachei 

ing tracts. Even among the late varieties^ early- will e 

maturing types, viz. N.105, N22A and Desi Karngi, good, 
require less moisture than the more important late 
varieties. Early varieties of paddy should invariably ^ 

be sown mixed with Jotrar-seed at the rate of about - 
one seer per acre. If there is abundant moisture and ^ 

paddy grows well, the io'a;ar-plants can be fed to 
cattle. On the other hand, if paddy suffers from 
drought for want of moisture, joiuai' will certainly 
yield a fair quantity of grain to the cultivator. ensux 


Care has to be taken in selecting the proper seed. 
It is important to make sure that the seed to be sown 
was actually produced and adapted to a dry climate, 
as the seed produced in humid areas is adversely 
affected by drought conditions. 

Among the suitable crop rotations recommended 
for such areas are : 


Kharif 
J owar 
Arhar 
Arliar 

{Arhar — groundnut) 
{Arliar-Moong Tl) 
Arhar 

{Arhar-lohia) 

Bajra 

Jowar m hajra 
Moong Tl 
Lobia Tl 


Bal)i 
Arhar 
Groundnut 
Moong Tl 
Cane 
Cane 
Lobia 
Cane .. 
Arhar 
Gram 
Wheat 
AVheat 


Among these rotations the 2nd, 3rd, 4th, 5th, 6th 
and 7th are the most- important ones. In these rota- 
tions, arhar is sown in lines nine feet apart. In bet- 
ween the arhar rows, groundnut, Moong Tl and lobia 
crops are sown in lines IJ ft. apart. These interven- 
ing crops are all leguminous and of spreading nature. 
They not only add nitrogen to the soil, but provide 
enouo'h food and act as a cover for the soil in the 
rainy season helping to conserve the soil and soil- 
moisture by preventing loss through surface run-off 
“an'd evaporation to a considerable extent. Good crops 
of m^har, groundnut, Moong Tl and lobia can yield 
as much as 15 md., 20 md., 10 md., and -15 md. of 
grain, respectively. 

There are certain fruit trees such as ber (Ziziu 
plans), bel, amla and dates which can quite success- 
fully resist dry conditions. Their plantation by indi- 
viduals or on community basis can provide enough 
relief in years of scarcity by way of some food as well 
as some continuous income year by year once the 
plantations attain full growth. 

METHOD OF SOWING 

The sowing of crops in areas of low rainfall and 
drought should generally be done in lines with in- 
creased spacing between rows and with a reduced seed 
rate. The sowing should be done at a depth of three: 
to four inches below the surface so as to eiasnre that 
the seed has fallen in a moist ground. The sowing 
should preferably be cainued out by bullock-driven 


lEANS . .. (Contd. fivm page 24) 

seed-drills or with a desi plough having a funnel at- 
tached to a hollow bamboo for sowing the seed. This 
will ensure that the seed falls into a moist layer. A 
good, healthy seed should always be sown. 

For the kharif croias like joivar^ maize and bajra, 
the rows may be 15-18 in. apart and for rabi crops 
like wheat, gram and barley, the distance may be 
about 9-12 in. Thinning should be carried out in 
the case of /c7iari/-crops when they are about six inches 
high so as to remove the weaker plants. This will 
ensure the supply of available moisture to the remain- 
ing plants. 

By increasing the spacing between the plants 
and decreasing the seed rate, the plant population 
per unit area is decreased. Individual plants, there- 
fore, get more space to grow and more area to draw 
moisture and . nutrients. In the case of joivar, the 
optimum condition has been found to be fth the nor- 
mal seed rate and 15 in. spacing between the plants. 
The sowing should always be carried out across the 
slope. 

Experiments have also proved that ploughing the 
fields after the first shower with a heavy plough such 
as Victory or Punjab or U.P., and then sowing in 
lines followed by periodical intercultnring gives 
better yields, than laloughing by the desi plough ac- 
companied by broadcast-sowing. The reason of high 
yields after iffoughing with a heavy plough caii.be 
attributed to better absorption and retention of 
moisture of the soil, 

PROPER INTERCULTURING 

Interculturing is . an important operation in 
fighting deficient moisture conditions. It creates a 
. blanket of loose soil on the surface of the field so as 
to jirevent. cracking and loss of, moisture- by evapora- 
tion. Tt also helps in destroying weeds which com- 
pete with the crops for moisture^ and soil nutrients. 
Proper and timely interculturing may mean; consider- 
able reduction in the water-requirement, of crops. 

The sowing of crops in lines is a prerequisite to 
proper interculturing. The intervening space between 
rows of the crops should be thoroughly hoed with a 
suitable hoe like the Akola hoe and the cultivator. In 
the case , of rabi crops, in which these hoeing imple- 
ments cannot be ‘used, the lever or triangular harrow 
may be used in the standing crop till it is five to six 
inches high. Interculturing with a hoe, harrow or 
klmrpi is. a very essential practice in fighting drought 
and should be regularly and properly done after every 
10 to 12 days, and also after every shower, as far as 
possible. 

STRIP-CROPPING 

The practice of strip-cropping is a verj^ suitable 
practice for uneven and sloppy areas and consists 
in growing of erosion-resisting crops as groundnut, 
Moong Tl and Lobia in narrow strips alternatively 
with the broader' ones of the erosion-permitting inaiii 
crops such as bajra and jowar. The etosion-resisting 
■ crop acts as a cover for the soil during the rainy sea- 
son, and thus helps in conserving the soil particles, soil 
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fertility and soil moisture by preventing loss tlirongh 
rnn-off to a considerable extent. Sncli crops somi in 
strips alternatively vdtb the main croiDS check the run- 
ning-off of water of even the heaviest rains, allowing 
it to siDread before it can develop enough momentum 
to carry away the top-soil. 

Suitable contour strips of erosion-resisting^ crops 
may even obviate the necessity of bunding in the 
areas having gentle slopes and widening of the gaps 
between the bunds in areas having steeper slopes. 

CULTIVATION OF SUBSIDIARY CROPS 

To ensure food supply in famine areas, it is 
always advisable to raise heavy-yielding crops and 
fruits, like potato, sweet potato, tomato, turnip and 
papaya, which will feed the cultivator’s family from 
comparative!}^ a small j)ortion of his holding, in ease 
the grain crops suffer heavily from drought and there 
is shortage of cereals. 

Though these heavy-yielding crops and fruits 
cannot altogether replace the cereal diet, they can 
at least supplement it and thus relieve the pressure 
on cereals. Small areas near the wells, ponds and 
tanks can be easily grown with these crops. A few 
papaya trees, for example, do not require much land 
and can easily be grovm in front of the house^ near 
the well, pond, or tank, or on the corners of fields. 


DIGGING AND DEEPENING OF TANKS, PONDS 
AND RESERVOIRS 

No surplus rain-water should be allowed to be 
drained off to rivers or drains. It should normally be 
collected. in ponds or tanks or reservoirs specially con- 
structed for this purpose. Already existing tanks 
should be deepened so as to meet an emergency. These 
tanks can also be utilized profitably for raising crops 
like singhara and rearing of fish. ‘ 




Designed for cutting furrows 14 in. wide and up to 14 in, deep the 
Duratrac is a strong multiple plough capable of getting through a 
tremendous amoimt of work in a short time. 

Features include 

A High-clearance oil-bath lift. 

A Totally enclosed roller bearings. 

A Axles mounted over the beams giving additional clearance. 
A Simple adjustments for depth of work and levelling. 

A Bar -point bodies available for stony land. 

f 3-furrow \ convertible to 2-furrow 
Made in three sizes ...^ 4-furrow " convertible to 3 -furrow 
5-fuiTow J convertible to 4-furrow 

Write for illustrated literature of this and our full range of share 
and disc ploughs and other implements, both trailed and mounted. 

AGENTSi WILLIAM JACKS & CO. LTD., 

BOMBAY TK CALCUTTA X MADRAS 
loith branches throughout Pakistan & Malaya. 


mmosr m the fight for food 




Ransomes Sims & Jefferies Ltd., Ipswich, England. Other manu- 
factures include thraslxing machinery for wheat, rice etc. combine 
harvesters, balers, grass and grain driers, maize and seed shellers, 
peanut (groundnut) pickers and shellers, small crawler tractors. 
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By S. G. KOLTE, 

Economic Botanist to Government, Madhya Pradesh 


importance of grouncl- 
niits in the agricnltnral eco- 
nomy of Madh^nx Pradesh is 
very great indeed, for . it is both a 
cash crop as well as a good rotation 
crop with cotton. It is, therefore, 
necessary that scientific knowledge 
about its cultivation and marketing 
slionld be spread among the 
growers so • that they may be able 
to earn maximum profits from ‘its 
cnltivation. 

The gronndnnt is principally 
grown in the cotton districts of the 
State. However, small areas are 
also devoted to it in the wheat and 
rice tracts. It is iDrimarily a mon- 
s oon cr op and is grown geiimSly 
without irrigation. Sowing nor- 
mally begins towards the end of 
June or early July. Under normal 
conditions, the crop gets ready for 
harvesting in fourteen weeks frpm 
the soT^g“tlme. This is especial- 
ly true of the sinall-seeded varie- 
- ties, - l ike the Small Japing — AIC. 


12-24 and Spanish peanut. On 
lighter soils the last-named variety ■ 
ripens even a week earlier than the 
others. ' The large-podded types, 
viz. AK. 10 and AK. 8-11 mature 
ten to fifteen days later. As a 
general; practice, the pods are sold 
green as soon as they are plucked 
from' the plants which have not 
reached the stage of full maturity 
usually- indicated by the general 
yellowing of the . foliage and shed- 
ding of the lower leaves. - J'he only 
incentive to this undesirable prac- 
tice is provided by a slightly higher 
price ruling in the market in the' 
beginning of the keason when the 
stocks with the crushers are at 
their lowest. In order to attract 
large quantities at the beginning 
' of the season they invariably offer 
".a little higher price. But with the 
increase in supply the price falls 
almost precipitously and not in- 
frequently to an extent which more 
than makes up the merchants’ loss 
incurred by them by way of offer- 
ing a higher price. The cultiva- 


tors are, therefore, the ultiniate 
losers. 

Green pods do not contain more 
than 40 ]3er cent moisture when 
produced on heavy or medium 
soils. They contain even less mois- 
ture when produced on lighter 
soils. But the price offered in the 
markets for green pods is general- 
ly about 50 2361* cent less than that 
for comiiletely dry pods. There- 
fore, ten 2301* cent is lost in value 
by marketing groundnuts green or 
in fresh condition. 

Deductions at the rate of four to 
ten pounds per bag of one maund 
are common for earth, stones, im- 
mature pods and lack of elealiness 
of the 231’oduce. This loss from’ 
refractions, therefore, exceeds six 
23er cent. 

The expenditure on handling 
and. other marketing expenses is 
doubled;' the same could be saved 
to the grower if the 23roduce were 
"iirarketed after drjdng' and remov- 
ing impurities. These expenses 
reduce the income of the grower in 
the end. 

It is stated that the hurry to sell 
groundnuts in the green condition 
is chiefly due to the shortage of 
‘ money which the cultivators need 
badly for cotton-23icking and other 
calls. This is only true in 23art, for 
a number of well-to-do cultivators 
sell groundnuts in their fresh 
. condition due to lack of S23ace for 
drying them and for fear of theft 
if these are dried in the fields. 

The groundnut 23lants with pods 
dry ra23idly after harvesting if ex- 
230sed to the afternoon sun. Witli- 
in five days no less than 30 -pev cent 
of the moisture evaporates and 
then 23lucking can be done easily. 
Extra five to seven days’ watching 
in the field itself costs very little. to 
the grower who employs watchmen 
for a month and a half in the sea- 
son, as compared to the increased 
return that he will get by selling 
the pods dry, ^ 


Apart from the monetary losses 
mentioned above, the harvesting of 
groundnuts in comparatively green 
condition does not renovate the 
soil, as is the chief characteristic 
of all leguminous crops, because of 
the reasons given hereafter; and 
there is no wonder that some of the 
cultivators complain that ground- 
nut is a soil-exhausting crop. By 
harvesting earlier than fourteen 
weeks, the crop does not get time 
to shed as man^^ of its lower leaves 
as it does normally and, therefore, 
the soil is left poorer in organic 
matter normally obtained from this 
source. Moreover, the roots and 
rootlets of the green plants are 
comparatively stronger and when 
pulled out, bring with them out of 
the soil the attached root-nodules 
which instead of remaining in the 
soil, as they usually do, are lost to 
the land in this wa}^ On the other 
hand, when the 23lant has matured 
properly, the rootlets and the 
nodules attached to them natural- 
ly become weak, and with the soil 
beginning to' get dry after the ces- 
sation of rains at the proper har- 
vesting time, this valuable treasure 
of atmospheric nitrogen and its 
fixers remain in the ground. 

By harvesting the groundnuts 
before, maturity, the t023S do not 
make good fodder, as the large per- 
centage of moisture 23resent in the 
23lants is likel}'^ to cause excessive 
fermentation, and unless the har- 
vested 23lants are frequently turn- 
ed, these are likely to get spoiled. 
The groundnut fodder gets spoiled 
if rains overtake the harvesting 
023erations or follow soon after. 
Excellent fodder is made from the 
vines when harvesting is done at 
the 23ro23er time. The fodder is cur- 
ed green with its characteristic 
aroma and is highly nutritious for 
animals who greatly relish it in the 
summer months. 

From the foregoing descrip- 
tion it would be seen that lifting 
of groundnuts eai;ly in compa- 
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ratively grem condition before 
these are fully ripe, ^ is. eco- 
nomically unwise and agricnltnral- 
ly fatal. Big purchasers are reluc- 
tant to purchase green gronndnnt 
pods for fear of possible fermenta- 
tion ill the course of drying and 
rains overtaking the dr^dng opera- 
tion in the compounds. This is 
because the oil obtained from such 
deteriorated material is dark ' in 
colour and rancid, fetching a lower 
price in the market. The oilcake 
in this case also sells ' at^ a -very 
cheap price. .. 

PRODUCTION OF CHILLIES 

{Contd. from page 23) 

wards and crnmpling of interven- 
ons areas. In case of a severe at- ^ 
tack the leaves nsnally fall off as a 
result of which the plant growth is 
obstructed and the frnits get trun- 
cated or curled at the stylar end. 
Once the infection gets into the 
plant it is not possible to eradicate 
the disease. The disease is nsnally 
spread through insect vectors such 
as thrips, aphids and mites. There- 
fore, to check the spread of the 
disease efforts should be made to 
control the vectors. Spraying with 
contact-insecticides such as nico- 
tine sulphate solution, 1 : 1000 
parts of water, and soap solution, 

1 : 40 parts of water, is effective 
to control thrips and aphids, res- 
pectively. Mites may be controlled 
by (lusting the attacked croj) with 
a mixture of sulphur lime in the 
ratio 1:5. Care should be taken 
to select the fruits from the healthy 
^ plants for next year’s sowings. Vi- 
gorous growth of the plants should 
be maintained with the applicatioii 
of fertilizers. 

The chilli plant is also attacked 
by fungus diseases sucli as die-back 
and anthracnose. The die-back is 
characterized by the dr^dng-uiD of 
the branches from top and spread- 
ing gradually downwards. Moist 
V'Cather, shade and heavy dew are 
favouralDle for the spread of the 
disease. Spraying with Bordeaux 
mixture is considered to be an ef- 
fective check to some extent. 

Anthracnose attacks young and 
immature fruits causing them to 
drop. The fungus permeates the 
seed-cavity and infects the seed. 
To check theffuTther spread of the 
disease, the infected fruits should 
be promptly picked and destroyed^ 


SiJASONAL PESTS OF CROPS ■ 

good results. The following alter- 
nate control measures can also be 
adopted on* a field scale to subju- 
gate the pest : 

(1) In small plots the cater- 
pillars of the first brood may be 
hand-picked and destroyed by 
ence of the pest later in the season, 
searching the soil round the base of 
plants cut by them. This opera- 
tion will certainly reduce the incid- 
ence of the pest later in the season. 

(2) Baiting may be done against 
the caterpillars by using the fol- 
lowing formulations. The bait 
should be scattered on the surface 
of the soil making sure not to drop 
it on the leaves of an^^ plant. The 
quantity of the bait will vary from 
10 to 20 lb. per acre according to 
the dgree of infestation and should 
be scattered in the evening. It 
may. be necessary to repeat this 
process more than once to obtain 
satisfactory^ results 

Wheat bran 100 lb. 

Sodium arsenite, 
white arsenic or 
sodium fluosili- . 
cate . 4 to 


Water 


AAnieat bran 
Paris green 
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4 to 
6 .lb. 

Enough to 
moisten 

100 lb. 

2' lb. 


- “ \C out d. from page 10) 

Water Enough to 

moisten 

Molasses . ; 2 qt. 

(3) In the case of tobacco and 
other crops that are first sown in a 
nursery seed-bed, dipping the top 
and the stem (not the root) of the 
plants at the time of transplanta- 
tion, in Bordeaux mixture mixed 
with six pounds of lead arsenate 
or three pounds of calcium arse- 
nate to 100 gallons of water will 
give satisfactory, results. 

(4) Dusting with six to ten per 
cent DDT or two per cent gamma-- 
Benzene Hexachloride or calcium 
arsenate at the r ' of 10 to 15 lb. 
per acre accordin .o the degree of 
infestation will also yield satisfac: 
tory results. Great care has to be 
taken in the use of these dusts. 
Ordinarily, this should be done 
only under expert supervision. 

(5) Dusting of DDT five per 
cent with some pyuethrum sold in 
the market as G-205-P or toxa- 
phene five per cent has been found 
to give excellent results in potato 
fields. Many cut-worms come in 
contact with the insecticides and 
die. The damage caused to potato 
tubers is thus reduced and the 
ydeld is increased. These insecti- 
cides should, however, be used Avith 
great caution and under expert 
supervision. 
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